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Town of 
Brookhaven 
New York 

DEPARTMENT OF WASTE MANAGEMENT 
JAMES HElL Commissioner 
ROBERT REICHERT, Deputy Commissioner 
ELAINE McKIBBIN. Supervisor 

April 23, 1990 

Mr. Dar..iel Morganelli
 
Divsion of Solid Waste
 
New York State Department of 

Environnental Conservation
 
Bldg. t40 - State campus
 
Stony Brook, New York 11794
 

Re:	 Brookhaven Landfill 

Dear Mr. l-brganelli: 

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 fran 
those aspects relating to closure of the existing landfill and the Phase II 
Investigation. Specifically, without m:xlifying the existing work plan, this 
involves s~ly designating the m:mi.toring wells shown in Figure No. 3-1 of the 
\ot1Ork 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: l+l-I, 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 infornation, please call nee '!bank you for your assistance in this 
matter. 

~}/~~ 
fames H. Heil 
camdssioner 

JHH:ew
 
att.
 
cc:	 f.1ichael Groben, Assistant Town Attorney
 

Anthony candella! NYSDEC .,,/
 
Thanas Maher, Dvirka & Bartilucci v
 

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
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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 IDSTORY
 

2.1 Site Location and Background 

- 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 (HOPE) 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 Hydrogeologic Setting -
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 50 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 
BROOKHAVENLANDFaL -

- Diameter Depth Screen Casing 
Wen (inches> AQuifer !feW nm 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 PVC Observation 

- 8 44577 2.0 Glacial 50 48 50 PVC Observation 

9 44578 2.0 Glacial 55 53 55 PVC 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 77 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 

- 24 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 

29 

72132 

72133 

Glacial 

Glacial 

62 

61 

58 

57 

62 

61 

Observation 

Not found last 
time visited 

- 30 72134 2.0 Glacial 34 30 34 PVC Observation 

.. 
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 Table No. 2-1 (continued) 

- MONITORING WELLS AROUND 
BROOKHAVENLANDF~L 

- Diameter Depth Screen Casing 
Well (inches) Aquifer (feet) IQD 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 72143 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 Observa tion 

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 

- 58 72824 Glacial 34 30 34 Observa tion 

59 72825 Glacial 24 20 24 Observation 

- 60 72826 Glacial 43 39 43 Observa tion 

61 72827 2.0 Glacial 14 10 14 PVC Observation 

-
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Table No. 2-1 (continued) 

MONITORING WELLS AROUND .. BROOKHAVEN LANDFILL 

.. Diameter Depth Screen Casing 
Well Cinches> Aquifer ~ IQD Bottom Material Status 

- 62 72828 2.0 Glacial 33 29 33 PVC Observation 

63 72829 Glacial 33 29 33 Observation 

.. 64 

65 

72830 

72831 

Glacial 

Glacial 

53 

56 

49 

52 

53 

56 

Observation 

Observation 

- 66 72832 Glacial 72 68 72 Observation 

67 72833 2.0 Glacial 72 68 72 PVC Observation 

68 72834 2.0 Glacial 34 30 34 Steel Observation 

- 69 72835 Glacial 64 60 64 Observation 

70 72836 2.0 Glacial 54 50 54 PVC Observation 

- 71 72837 2.0 Glacial 73 69 73 PVC Observation 

72 72838 Glacial 64 60 64 Observation 

- 73 73750 4.0 Glacial 34 29 34 Steel Observation 

74 73751 4.0 Glacial 55 50 55 Steel Observation 

75 73752 4.0 Glacial 85 80 85 Steel Observation - 76 73753 4.0 Glacial 34 29 34 Steel Observation 

77 73754 4.0 Glacial 54 49 54 Steel Observation 

- 78 73755 4.0 Glacial 85 80 85 Steel Observation 

79 73756 4.0 Glacial 103 98 103 Steel Observation 

- 80 73757 4.0 Glacial 73 68 73 Steel Observation 

81 73758 4.0 Glacial 53 48 53 Steel Observa tion 

- 82 73759 4.0 Glacial 128 123 128 Steel Observation 

83 73760 4.0 Glacial 65 60 65 Steel Observation 

84 73761 4.0 Glacial 85 80 85 Steel Observation 

- 85 73762 Glacial 115 110 115 Observation 

86 73763 4.0 Glacial 140 135 140 Steel Observation 

- 87 73764 4.0 Glacial 58 53 58 Steel Observation 

88 73765 4.0 Glacial 78 73 78 Steel Observa tion 

- 89 73766 4.0 Glacial 108 103 108 Steel Observation 

90 73767 4.0 Glacial 63 58 63 Steel Observation 

- 91 73768 4.0 Glacial 79 74 79 Steel Observation 

92 73769 Glacial 82 77 82 Observation 

-
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 Table No. 2-1 (continued) 

MONITORING WELLS AROUND 
BROOKHAVENLANDFaL -

- Diameter Depth Screen Casing 
Well Cinches> Aquifer ~ I!m 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 

- III 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 
BROOKHAVENLANDFaL 

- Diameter Depth Screen Casing 
Well Cinches> Aquifer ~ 1QP 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 Nature and Extent of Problem 

- 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 

Specific Conductance 

Total Alkalinity- Bicarbonate Alkalinity 

Chloride 

Ammonia -
Nitrite 

Nitrate -
Sulfate 

Total Dissolved Solids - Total Kjeldahl Nitrogen 

Calcium- Iron 

Potassium 

Magnesium -
Manganese 

Sodium-
-

Lead 

Selenium 

-
-
-
-
-

-

-


at 20°C 

(umho/cm) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 

(mg/l) 
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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 (HC0 -), sulfate (S04-)' chloride (Cl-) and sodium (NA+), 3
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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CHEMICAL ANALYSIS OF NATIVE LONG ISLAND GROUNDWATER 
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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 18S3 

S~apllng date 
1-~-83 8-24-8) 8-2r8) 

COftst It_nt Le~ch~te S72811 S1)l~O S1)1~9 S72826 S12834 S1)l~O S1)7~) S1)1~9 S7)9~ S7)1~7 S1)l~ 

Vo1~tl1~ org~nlc coa~nds 

B~nzene (\tg/L) 9 <1 9 <1 <1 ) 1) S <1 <1 4 9 
Chlorobenzene (\tg/L) 2) <1 21 <I <1 <1 21 7 <1 <1 <1 8 
Ethy1benzene (\tg/L) ~~ <1 27 <1 <1 ~ )4 7 <1 <1 <1 28 
To!u~ne (\tg/L) 4 <1 3 <1 <1 <1 <1 <1 <1 <1 <1 <I 
"ethylene chloride (\tg/L) <1 <1 2 <I <1 <l 28 <1 <1 <I <I 11 
Trichloroethylene (\tg/L) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 11 
Chlorofora (\tg/L) <I <1 1 <1 4 <1 <l <1 <I S <I <1 

Base/n~tral-extractab1e. 

"aptha1ene (\tg/L) l' <1 ~ <l <. <I 8 <I <1 <1 <1 <1 
1.4-Dlchlorobenzene (\tg/L) <1 <I <I <I <1 2 ~ 2 <1 <1 <1 1 
Dlethy! pbt~late (\tg/L) <1 <1 18 n <1 <I 4 <1 10 <1 5 <1 
2-Ethylhexyl pht~l~te (\tg/L) <1 <I 20 <. <I 8 <I <I <1 <1 <1 <1 
Dl-n-butyl pbthal~te (\tg/L) <I <1 1 <I <1 <. <. <1 <1 <I <1 <1 
.-Mltroeodl~thyl ..lne (wg/L) <I <1 6 <. <I <1 (. <1 <I <1 <I <1 

Dlesolved organic carbon (aglL) 410 36 180 16 32 21 160 )) 13 3.4 J5 31 

ORGANIC NONPRIORITY POLLUTANTS DETECTED IN
 

LANDFILL LEACHATE IN VICINITY OF BROOKHAVEN
 

LANDFILL. JULY 8. 1983 
Concent,af Ion 

COIIpound (pg/L) 

1.2-Dt_tbylbenzeDe 11.0 
1.7.7-Triaethy1blcyclo(2.2.I)hepta.-2-oDe 178.0 
I.J-leobenzofurandlone 2).~ 

3.)-Dl_thylbenzolc acid 212.0 
M-(I.I-Dl_tbylethyl)-4-aetbylbenz..lde 83.6 
4-Metbyl benzeneeulfonyl chloride )).0 
3-().rDlaethyl-4-1eoxazoly)aethyll­

2.4-peDtaoedlODe 17.2 
2()K)-tenzathlazoloDe 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 

ugll in landfill leachate) was ethylbenzene. No TeDD (dioxin) or vinyl chloride were 

detected in any of the samples (1 ug/l 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 pollutant 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. -

2.4.4 Results Recent Analysis of Water Quality 

-
-

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. 2-5 
.r........W11 landlill 

Ground ater sa"",ng 
_r/flll I'" Uacllate ..ar_ter Resulta 

10 - 50 feet) 
.nultl,"radiant "II 

well _r: 
well DePt": 

131)8 

31' 

72152 
a.' 

1315) 

a.' 
1312' 
U· 

72122 .,. 72127 
la' 

13.31 
)). 

76).1... 76)9).. ­ _C CI..a CA 

Ground ater 

)S29 

a,' 
n.za .,. 

SUllie ORte: A_It za A_It zz _It 22 _It za ......It 2a A_st 22 ......st13 _Itn A_It za Sla_rda/QaI_IIMa· oct_r za ......It za 
(..ILl 

"ar••ter. 

------------------------------------ ­
pH,pee III c CIlllclUC tance (_1011 

Tot.' Alkalinity (1I9/11 
llcar_te Alkalinity (1I9/ll 
CIIlor Ide (1I9/11 
_laa.N (1I9/ll 
Nlttlte (1I9/ll 
NUrate (1I9/11 

c 

c 

a .•7 

•• 
2 
1 
7 

0.04 
0.03 
0.04 c 

'.12 
2.. 

H 

). 

55. 

2.' 
0.01 
0.04 

4.'7 
147 

•• 
29 

0.05 
0.01 
o.n 

c 
c 

'.a 
)22 

••
•• 
4) 

7.0 
0.01 
0.04 

c 

s.za 
21a 
6) 
6) 

20 

2.' 
0.01 
0.5) c 

s.za 
17a 
20 
20 
I. 

'.. 
0.01 
0.04 c 

s.al 
))4 

70 
70 
47... 

0.01 
0.0. 

c 
c 

'.)8-n7 
n7 ., 

.2.0 
0.01 
0.04 c 

..,. 
1650 
57) 

'7) 
,sa.... 

0.02 
0.04 

----
250.0 ST 

--
10.0 ST 

c 
c 

'.40-) 

) 

102 
0.04 
0.04 
•. )8 

c 

a.,. 
29), , 
10) 

0."

•••• 
).a 

Sullate (1I9/11 
Tot.1 011101_ SOllda (1I9/11 
Total Ilelda'" Nltr_ (1I9/11 
calcl.. (1I9/11 
Iron (1I9/11 
Potall"" (1I9/11 __a'" 

(1I9/11 
aangane.c (1I9/11 
SOdI.. (1I9/11 

c 

c 

4 
)l 

0.04.. ) 

0.07 
0.' 
2.0 

0.02 

'.2 

26 

". 
).S 

11.2 
t.J •• 

1.1 
a .• 
2.' •• 

)S .• 

c 

15 
7. 

O.ao 
to .• 
0 .•0 •• 

o.ao 
) .. 

0.0' 
17.7 

15 
.70 

10 .• 

".1.... 
a.7 

'.a 
22.2 •• 
n.) 

10 
.n 
) .. 

n.) 
0.11 
7.0 

a.' 
".2 •• 
to .• 

2. ., 
1.' 

a 
•• t •• 

2.a 

••• 
0.15

".. 

22 
1'1 

10.' 

I•. ' 
0.20 ,.. ,.. 
0." •• 
)o.z 

) 

')8 

a, .• 
I•. I 
0.05 

12.' 
10.) 
2).5 •• 

".0 

) 

72a 

.a.' 
21.0 
JO.2 •• 

a).) 

20.' 
J •••• 

119 

250.0 ST 

---
0.) Sf 

-
)S•• QI 

..) Sf 

-

c 

c 
c 
c 

I. 
UO 
o.a 

'.2 .. ' ,, 
0.25
"., 

7 
2.0... 

'2.1 
•. 2' 
'.1 
).a... ,... 

lead (1I9/11 c 0.02 c 0.02 c 0.02 c 0.02 c '.02 c 0.02 c •.02 c '.02 c 0.02 0.025 Sf c 0.01 c 0.02 
selenl.. (..ILl c 0.00' c '.00' c ••oos c 0.00' c O.DOS c 0.00' c O.DOS c 0.00' c 0.00' 0.020 Sf c O.DOS c ..DOS 

Telt laboratory Nl'telt Nl'telt Nl'test Nl'telt Nl'telt Nl'telt Nl'test Nl'telt Nl'telt Nl'telt Nl'ten 

Sf • Standlord CV • Qaldance value 
taceeded tile _C CI..a CA Ground water St._rd or Qal.lI"" val.... 
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TABLE NO. 2-6 
••ootIllYell lind' III 

COt_ .'e. sapling 

_'/'all .M' luCllale 'a.a.Ie' lelulU 

no - 110 'een 

,",""anl welf I_'ll 
well_.: 
well DePlh: 
SUDle Dolle: 

12.27 
!U. 

AU9U1I 2Z 

n':M 
6]' 

AU9U1I l' 

72'SI 
~. 

AulUIl 22 

72au 
72' 

AulUII 11 

72a:M 
!U. 

AulUII 22 

72an 

n' 
AulUIl 11 

7115. 
5~' 

OCI_, \I 

7J7S1 
15" 

OCI_' II 

717!U 
!U. 

A....II 2' 

717~7 

73' 

A_It ~ 

~ClallQ 

COt.....'et 
S,.....II/oa,.' 1..1· 

nll6 
67" 

_"2' 
C..AI 

Pa'_leu 

-------------------------------------------------------­
pH •. 67 5.U 5.~ 6.J! 6.1\ 6." 6.U 6.U 6 .•] 6.a. - ~.11 

SPeC I II e OlftduClanee (_Iaol 

TOlal Altallnlly (-o/Ll 
llca'_1e Altallnlly (-o/Ll 

Chlo. Ide (-oIL ) 
A_laUN (-o/Ll .. 

!U 

•• 
a 

0.04 

106 , 
,. 

15 
0." 

n6 
.05 
.OS 

•• 
.. 0 

IIW 

]72 

]71 

'S' 
].1 

~ 

aa 
aa 

••
'''.4 

M' 
ns 
1]5 
6] 

:M.l .. 

lIa 

•
• 

n 
0.04 e 

.90 
7 
7 

• 
0.0.0 

U] 
]S 

]5.. 
'.1 

.a16 

•••... 
111 
110 

---
1Se.0 ST 

- e 

51 
6 
6.. 

O.N 
Nitrile (-o/Ll e 0.0' 0.06 e 0.0' e 0.0' 0.0' 0.01 e 0.0.0 e 0.04 e 0.0' 0.0] - e 0.01 
NII.ale 

SUlfale 

TOlal Dlssolwd SOlid. 

(-o/Ll 
(-o/Ll 

(-oIL) 

c 0.0.0 
H 

"f 

1.' 

• 
!U 

e '.0.0

•... 
e O.oe 

S 

690 

e 0.0.0 
17 

lOS 

e 0.0.0 
S 

]1a 

0.27 
7 

n 

6.5a 
]4 

1\7 

0." 
11 

as 

e 0.0.0 
I] 

737 

'0.0 ST 
1Se.O ST 

-
e O.N 

\I 

J' 
Tota' l,eldahl NII.09flI (-o/Ll 
Qllel_ (-OlLl 

"011 (-oIL) 

POtassl.. (-oIL) c 

0.]1

••• 
0.0' 
0 .•0 

].2 

10.' 
0.16 ... 

I.S 

16.' 
0.S1 •• 

0." 

S .• 

61.a 
1.4 •• 

~.~ 

".1 

6.' 
a.••• 

12.' 

]'.0 

U.7 
26.••• 

10.] 

c 
e 
c 
e 

0.0 

5 
0.1 

S 

e 
e 

s.] 
1••• 

0.1 

S 

1.1 

5.a 
0.12 •• .. ] 

lIO .... ,., .. 
79.0 

--
0.] ST -

0.51 

a 

0." 
.., 

aa_ll.. 
aanganele 

50<11­

(-oIL) 

(-oIl) 

(-oIL) 

1.1 
0.02 

4.7 

'.6 
0.0] ,.. 

13.0 
0.0] 

2'.] 

1~.7 

7'_' ••.... 2.6.., .. 
22.' 

6 •• 
4.2 •• 

'2.5 

e S 
0.01.... 

7.7 

0.0' 
a .• 

"S 
0.11 

IS.' 

U.' 
1.12 ••.... 

]5.0 01 
0.] ST 

-
1 .• 

0.11 
5 .• 

lead (-oIL) c 0.02 e 0.02 0.0]5] •• e 0.01 e 0.02 e 0.02 e 0.01 e 0.02 e 0.02 e 0.02 0.025 ST e 0.02 

5tlenl_ .(-o/l) e 0,005 e 0.005· e 11·005 e 0.005 e 0.005 e o.a.os e O.pos e O.DOS ~ O.OOS e O.DOS 0.010 ST e O.IOS 

Tell laboralory Nl"IUI Nl"lell Nl"IUI Nl"lell Nl"lell Nl"IUI Nl"lell Nl"lell Nl"IUI Nl"IOIl Nl"lell 

ST • Standa.d 01 • Q1ldanee val ... 

Ileeeded lhe N¥SDtC CIUI CA G.ound .'e. Sianda,d ., Guideline value. 
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TABLE NO. 2-6 
'rooklllWft lIndllll
 

c;r_ hter SMDllng
 

_"fa" .... luc e hr_ter aesulU
 

well _r: 
well Dept,,: 
_Ie Date: 

7)n. 

.u·._It ~ 

n760 

'S'._It ~ 

7)7•• .,. 
OCtober 1\ 

n7.'

..D· 
._It ~ 

'so ­

n7,S 
7a' 

AUlIllIt ~ 

feet) 

7)7.. .... 
......It ~ 

n7a7 .,. 
._st 2. 

7)7.. 
7.' 

A_It 2. 

7)"S 
so'._It U 

n.s.... 
......st n 

NI'SDK cia.. CAc;r__ter 

St...... rds/OlI*llnes· 

,"radiant well .....IU 
7U•• 

'7' 

"-It ~ 

C-.Al 
Par_tell 

""SPeCIfic ~.anee C_/e-1 
Total Alkalinity '-'l/lI 
'Icarbonate Alkalinity '-'l/lI 
01 lor Ide '-'Ill I 
~Ia aJ N '-'l/lI 

'.n.... 
6' 
'J 

267 •• 

n .• 

--------, 
'.22 7." 
.137 'I'D 

)2 7.. 
)2. 7.. 

..2 12.... .D2 

'.17 
2200 

S) 

SJ 
)0) •• 

II 

.... 
211D... 
••• 
22. 
n. 

..so 
...D 

IS 

.S 
2). 

.0. 

'.n 
..a 
202 
202 

U 

n.' 

•.•a 

'DlO 
na 
n • 
'0. 

.'.2 

..., 
lSI) 

.12 

.12 
.SI.... e 

S.7D 
.7a 

••••
• 

D.N 

--
-
-

2SII.D 

-
IT 

e 

S.'2 
S2 

•••• 
D.N 

Nitrite '-'l/ll 
Nitrate '-'Ill I 
SUlfate '-'l/lI 
Total Oluol""d SOlids '-'Ill I 
To.al Illelda"l Nltr_ '-'l/lI 
alch. '-'l/ll 
Iron '-'l/lI 
Potaul_ '-'l/lI.._11­ '-'Ill I 
..nganese '-'l/lI 
SOd I.. '-'l/lI 

e 
e 

D.D' 
D.N , 
1100 

'7.'... 
M .••• ,......... 
2'.' .. 
.~ 

e 
D.O' 
D.O. 

••... 
.21 

J) .• 
.S.••• 

7•. S 
.7... 

".S 

e 

e 
D.N 
0.0. 

S 
.070 
.n 

'7.' 
2'.2 •• 

••••
••••.., .. 
.ss 

c 
D.N 

0." 
S 

1\00.. 
•00 

.).a •• 
21.'.,.... 

7 .••• 

••S 

c 
D.02 

O.N 
•D 

.2'D 
n. 
II 

1••1 •• 

".2 
'2.) 

2 •• ... 

c 
•.D' 

0." 
S 

7W 
liS 

JA.S 
23.' •• 

'2.2 

n.' 
1 .••• ... 

e D.D' 
0.21 

",.. 
)2 •• 

IS.S 
,,~, .. 
17 •• 

'.S 
2.0 •• 

.7.) 

e 

e 
D.D' 

0." 

• 
.2' 

.D.a 

' •. 2 
JA .••• 

~ 

'7 .• 
'2.) •• 

".7 

e 
D.DJ 

O.N 

• 
II. 

".D
U., 
10.' •• 

'D.S..., 
0.'2 •• 

112 

e D.D'..., 
)2 

••' ..
••••......,. 
7 .• 

0." 
II.S 

-
'D.• IT 

2SO.• Sf --
-

0.' Sf -
n.o Ot .., Sf 

-

e 
e 

D.D' 
•.0. 

II 

~ .." 
• 

O.•a... 
2 .• 

•••2 
S.• 

Lead 
.selenl.. 

'-'Ill I 
'-'Ill I 

~ 
c 

0.02 
O.OOS e 

0."7) •• 

D.OOS 
e 
e 

0.02 

D."S 

e 
e 

0.02 
....S 

0.0472·· 
e 0.'" 

e 
e 

•.D2 
....S 

e 
e 

D.D2 

0.'" 

e 
e 

0.D2 
....S 

e 
e 

0.D2 

O""S 

..OJD •• 

e O...S 
0.021 Sf 

•••20 Sf 

e 
e 

••02...., 
Telt La......tory Nytelt Nytelt Ny.elt Nytelt Nytut Nytest Nytelt Nytelt Nyt.st Nytelt Nytelt 

Sf • Standard QI • Qlldanee value 
Ixc_d tile N'tSDlC Clau CA c;r__ter Standard or Qlldellne value. 



• • • • I I I I I I I I I I I I I I I
 

TABLE NO. 2-6 
.root......,n La,",'111 

Ground water _llno 
_r/fall .... leadllt. hr_ter .elults 

ISO - ... feell 

well _r: 

well DeDI": 
SUllie Date: 

Para.leu 

7)'" 
6)' 

A_It 1. 

76)8) 

u' 
A_It 1) 

76)aS 
,]G' 

A_It ]) 

76).. 
6)' 

A_It ]9 

76)90 

'03' 
A_It ]9 

76).. 
12)' 

A_It ]9 

76)95 

u' 
A_It 1. 

76)97 
.1)' 

A_It 1. 

76).. 

.n' 
A_U n 

95)01 

'.7" 
OCt_r ]S 

IWSllfC Cia.. Go\ 

Ground ater 
St_r4ll1/GIII.,lnel· 

llIIAl 

,"ra4lllant well ....ltl 

na" 
67' 

_It 1. 

IlH 
_"le ~.ance 1_/<111 
TOlal Alkallnlly looo/ll 
llcar_te AIUllnlly looo/ll 
C11lor Ide looo/ll 
_laUN looo/ll 
Nllrlle looo/ll 
Nitrate looo/ll 
SUllate ll19/l1 
TOlal 01 ..01_ SOlidi looo/l I 
Total ICleldabl Nitrogen looo/ll 
Ulel.. looo/ll 
Iron looo/ll 
Pola.. l.. looo/ll 
.._II.. looo/ll 
.._nele looo/ll 
SOCII.. ll19/l1 
lea411 (OOO/l I 
$elent.. ' . (ooo/ll 

e 

e 

e 

e 

c 

6.12 

629 
]G) 

]G) 

77 

O.lW 
0.01 

0.0. 

'6 
)29 

0." 
.6. , 

0.1' 
1.0 

]G., 

0.' 
.'.6 
0.01 

O.poS­

e 

e 

e 

e 

e 

S .•• 
..7 

.76 

.76 
sa 

O.lW 
0.01 

O.lW 
1 

1U 
0.27 
• S.) 
O.la... 
]G., 

"S •• 
1 ... 
0.01 

O.OOS 

e 

e 

e 

e 

e 

e 

S.•) 

sa 
IS 

IS 
) 

O.lW 
0.01 

O.lW 

• 
)0 

O.lW 

10.' 
0.15 
0 .•0 

1 .• 

0." 
•. S 

0.01 
O.OOS 

e 

e 

C 

6.73 
.737 

U 

U 

192 
IS.O 

0.0' 

0." 
) 

a.) .,.. 
I).• 

0.06 
79.6 
1).2 ..... ) .. .... 
'.01 

O.OOS 

e 

e 

e 

6 .•a 

"73

•••
•••
". 

0.36 
0.01 

0." 

• 
7,. 

'.0... ) 

0.07 
1 .• ..,..... 
•. 1 •• 

sa.' 
'.01 
O.OO~ 

e 

e 

c 

e 

c 

6.36... 
"a 
"a 
10' 

O.lW 
0.01 

O.lW 
) 

SSI 
0.61 

".6 
0." •• 
..a

.'.O •• 
I.' •• 

.0.' 
0.01 

o.oos' 

e 

e 

e 

e 

6.)7... 
."."..... 

0.01 

O.lW 
1 

S56 
1.7 

n.2 
la.7 •• 

1.1 
)S.S •• 

1'.1 •• 

S7.a 
0.01..., 

e 

e 

e 

e 

6 .•1.­.u 
.6a.. 

0.'7 
0.0' e 

0." e 

1 
61. 

0.".... 
2.S •• 

0.7. 
19.7 •• 

'''.2 •• 
1S.7 
0.01 e 

O.OOS ··e 

6.1' 
11.0 
sa. ,.. 
'1' 
).6 

0.0' 
O.lW 

2 
..7 
6.0.... 

0.'0 
..1 

)7.a •• 
6.1 •• 

67.7 

'.01 
O.llI'S 

e 

c 

c 
c 

6.7 

'790 
S27 
S27 
])7 

36. , 

0.".... 
) 

'070 
la.) 
73.• 
sa.1 •• 

n .• 
)S .••• 
1).6 •• ,.. 
0.01 

O.OOS 

----
:ne.' ST 

--
10.0 ST 

DO.O ST 

---
0.) ST 

-
» .• Ot 
..) ST 

-
'.015 ST 
'.810 ST 

e 

c 
c 

e 

e 

S.• l 
S] 

6 
6 

" 
0." 
0.01.... 
" 29 

O.S] 
a 

•. 'a 
, .a 

1 .• 
•. U 

S.• 

'.01..., 
TeU Laboratory Niftelt Niftelt Niftest Niftest Niftest Nifteu NifteU Niftelt NifteU Niftest Nlftast 

ST • $Ia_rd 01 • 011dance value 

'xeftllecl tile N'tSDK Cia.. Go\ Ground water Sta_rd or Q1ldellne value. 
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TABLE NO. 2-6 
I,ootllaven lIndflll 
cr_ ..te, sa.»llnv 

_rlf." ,ta. lUc:Nte h'_te, le.ulU 
150. ,eo feetl 

well_,: 

..II DeP"" 
.,:IOJ 

'0" 

.,IN
,.,' 

,,:10, 
'07' 

")01 

'U' 

• SJ07 

10' 
.'101 
'U' 

,,~ 

'U· 
.,JlO 

'12' 
."11.,' 

.,Jl2 
TS' 

IIMIDfC c.... Q 

cr_ .ter 

,"••dlant woel! le...'U 
12... 
.7' 

sa.»'e oate: OCtobe, 2J october 2J oct_.2. oo:t_. U oo:t_. Ie OCt_. I. 00:1_' '2 oo:t_. 12 oct_. ,. oo:t_. I. St.....d./Qaldel •••• MIIlI.t 2. 

C..A' 
,.,••te,. 

---­
IIH 
specific ~tance C_/CII' 
Tota' 41UIlnlly C../ll 
.'ca,_te 41Ullnlty C../ll 
Chlo'ide C../ll 
_la.IN .../ll 
NI tr lie C../ll e 

.." 
• 7. 
211 
211 
7. ,.., 

0.01 c 

.... 
.7• 

.".,.­
•• 

21 .• 
0.0. e 

7.0) 
2)00 

722 
132 

'U 
IIa 

O.DO 
e 
c 

..., 
U, 

:sa. 
:sa. ,. 

O.DO 
0.01 e 

..., 
7.0 

2'. 
2'... 

' •. 7 
O.DO e 

... 
7.' 
Jl2 
JI2 
~ 

0.21 

0." e 

•••• 
'.70 
U. 
.21 
'0' ,.. , 

D." 

e 
e 

••• 
eo.• 

" 
IS 

7. 
0.01 
0.01 e 

..2• 

".7 
2 
2 , 

0.01 

D." e 

s." 
2'2 

t7 
t7 ,. 

0.01 
0.01 

---
-

2SD.0 ST 

--
e 
e 

',12 

'2

••,. 
0.001 

0.0' 
NIt'ate C../ll 
sultate CIIlI/ll 
Tota' 011101_ SOlid. ClIlI/ll 
Tot.1 Itleldalll lI.tr_ CIIlI/ll 
CA'ch. CIIlI/ll 
Iron ClIlI/ll 

Pota..'" CIIlI/ll 

.._"I.. ClIlI/ll 

.._ne.e ClIlI/ll 
SOCII.. C,,/ll 

e 
0." , 
••7 

20.' 
'2.• 
)7.' •• 

27.' 
10 •• 

7 ,... 

e D." 
)... 

21.7 

.2.' , .. 
21 .• 

21 

1•.• ,. 

e 0." , 
'.00 
'.7 

2'.7 
a .••• 
'D) 

" .. 
0 .•7 

157 

e 
e 

c 

0." , 
'"0 .• 

'2 .• 
)7.7 ." 

21.' 
'0•• 

7 ,... 

e 

e 
e 

e 

0." 
7 ,z. 

D.', 
O. I 

•••, 
•,... 

e 
e 

0."

• 
S07 

0.' 
IS.• 
O. , , 
0 .• 

0.11 
17 .• 

e 
e 

0." 
I 

~] 

22 

'01 
2.4 •• 

11.7 
]S.• 
2•.• 

12. 

e 
e 

e 
e 

e 

0.01 , 
,. 

O. " 
'.J 

O.JS •• , , 
•. 12 , 

e 

e 
e 
c 

e 
e 
e 

O.DO 

• 
JI 

0 .•• , 
O. , , , 

O.OtS , 

e 
e 
e 
e 

0." 
21 

U, 
0 .•2 , 
0.1 , , 
1.' •• 
7.' 

'0.0 ST 
250.• ST 

---
0.] 51 -

]S.O Ot 
0.) ST 

-

c •. 01 

" :n 
•• 52 

• 
•.1. 

1.. 
2.• 

0.12 ,.. 
lead C../ll c 0.02 c 0.02 c 0.02 e 0.02 c 0.02 0 .•2 c 0.02 0.02 0.06 •• O.OJ •• 0.025 ST c 0.02 

~'en'" C../lI c 0.'" c. 0.00' c 0.00' c D...' c 0.'" . • c O.DOS , c 0.'" c O.DOS e 0.00' e '.DOS 0._ ST e O.DOS 
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TABLE NO. 2-6 
,rookhawn landlill
 

G,ound wate' so..ll"O
 
_"'all .... leachate ,a,_ter Resulll
 

150 - I'll 'eetl 

well .....mer: '5313 .'J'. .5315 _C Class CA
 
well Delltll: '47' 7.' '47' G'ound hter
 
so""le Date: octolle, 17 octobe' l] OCtolle, .7 Standa,ds/Qlldellnes'
 

(-o/ll 
Pa,_u,s 

pIf '.57 '.61 '.55
 
SPeC II Ie concM:tallCe ("""'/011 sa.' .31 51.'
 
Total A'kallnlty (1I9/L1 l] J64 .4
 
B1ca,bonale Alkalinity (1I9/L1 '1 :164 '4
 
CIl'O' Ide 77.a 150.0 Sf
(..,ll • •
_Ia as N (1I9/L1 o.oa 0.04 0.07• 
NI IF I te (1I9/L1 0.04 0.04 e 0.04
 
NIt,ate (-o/ll c 0.04 e 0.04 e 0.04 '0.0 Sf
 
SUII a te (IOlI/LI 3 3 150,0 Sf
 

Total Dlssol,," SOlids (IOlI/l1 n · Sf1
•
 

4' 
Total "Ieldalll Nltroven (-.a/ll 0.51 0.4' o.sa
 
calcha (-.a/Ll 5 e 5
 
.,on (IOlI/lI e 0.' 0.01 e 0.' 0.3 Sf
 

/'otassha (-.a/ll e 5 e 5 e 5..._sha (-.a/ll e 5 )e." •• e 5 )s.o 01
 

..._nese (-O/ll 0.11 0.04 0." 0.3 Sf
 

Sod1_ (1I9/ll e 5 a. e S
 

lead (-.a/ll e 0.01 0.03 •• e 0.01 0.015 Sf
 

56lenha (-.a/ll e 0.005 c 0.005 e O.IIOS 0.0]0 Sf
 

Ten laborato,y NYten NYlest NYtesl 

Sf • Standard CII • Qlldance WIlue
 
exceeded tile _C Class CA G,ound wate, Standa,d or Qlldellne WIlue.
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TABLE NO. 2-7 
.root.lIa_ lancll III
 

cround water SlllDIIIl9
 
_r/,all '''9 leacllate ""r_ter luultl
 

It.. - 220 ,eet)
 

UHradl."t well lelul U 
well _r: 72.13 7"S. _C Clau c;a 7:1112cr__ ter 
well 0001": :119' __st 2&''''' sa.,e Due: a_It 2. aU91Jlt 2. Standards/Qlldellnes· 

(..Ill 
'ar_leu 

PH s.n S.77 - '.0& 
Sl>eClllc OOft<lUClance 1_/aol S) .7 -- n 
TOlal alUllnlty IIIl//LI ') U -- •• 
lIc;ar_le alt.allnlty (IIl//ll 1) 22 - •• 
allor/de (IIl//LI S no.o St 7• 
_Ia as N (IIl//LI c 0.0& c 0.0. -- 0.0& 

Hil rile (IIl//LI c D.O' c 0.0' c 0.01-
HI trate (1Il//LI c 0.0& c 0.0. '0.0 st 2.7 

SOl/ale (""Ill S ) no.• St 2 

tOlal DlSso(~ SOlids (1Il//LI )1 U - •• 
total Klel."1 Hlu_ (,",Ill c •.0& c 0.0& - 2 .• 

calcl.. IlIl//ll ... 10.0 - 9 •• 

Iron (1Il//1I 0.72 •• 0.2) .. ) st 0." 

I'Olassl.. (1lO/LI c c 0 .•0 c••• - ••• 
"linesI.. lllO/lI 2.2 2.' n .• Ot ).2 

......nese (1Il//ll •.0& o.~ st c.. ) ..., 
SOdI.. (1lO/LI 5 •• 5.' 7.2-
Lead lllO/l) c •.02 c 0.02 •.on ST c •. 02 

5eletlh. • (..,ll c O.OIIS c 0.0115 •••20 Sf c •. 005 

Test labOr atory NYten NYten NYten 

ST • Standa'4I 01 • GlUldance value 
tXCeeded tile _C Cl..s c;a cround _ter Standard or Qlldel/ne value. 
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-
 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 

- downgradient of the landfill, will also be provided by the Town. 

points will be readily accessible. 

-

-

-

-

-
-
-
-
-
-
..
 

as along the creek 

The specific sampling 

2038E 2-30
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TABLE NO.2-a 
.,_......" L.ndlill 

Glound .11" "lIDl'",
s.-rl'all .... VOIUlle O'oanlc .elulU 

(0 • so ,eetl 

lJPI,adlant well Ulullwell _r: nl:n 7'UI n.n 72U7 1712. NVSOfC Cia .. CO n.,. 
O' G,ound WUe, O'well DeDtll, ... u· ... )).A_.. n

~Ie DU': A""'11 ,. A""'II ,. AUIUIl n AUlUlt " St._,dl/GUldel'"el· AUIUIl ,. 

(UO/Ll 
PAiAlilTlU C.../\.1------- -------.-----_._-.--.----.--------_.-.----.------------........•..-._._-.._-------._-_._-------------­
Cltl••_ ...... ".0 U. 10.0 II. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 
I._t""" .... U. 10.0 II. 10.0 U. '0.0 II. 10.0 U. 10.0 U. 
v'nyt CIt'" I. .. •• U. '0.0 U. '0.0 U. 10.0 U. 10.0 U. SST to.O U. 
CIlI••eet...... .. •• U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. -- 10.0 U. ..t""_ CIt,••I. s •• U. 3.0 JIT. \.0 J.T. 5.0 U. S.O U. SO CII ..0 JT. 
2-fl._ 10.0 U. ..0 Jif. 10.0 U. 10.0 II. 10.0 U. -- '0.0 U.ca..... disulfide S.O U. S.O U. s.O U. 5.0 U. S.O U. .- S.O U. 
I. ,-o'dll••eetllene 5 •• U. S.O U. S.O U. 5.0 U. S.O U. 0.07 CII S.O U.
 
• • 1-01 clll....t"'ne 5 .• U. s.o U. s.o U. S.O U. S.O U.
 SO CV S.O U.
 
I.,-olclll"Mtllene (tOtll' 5.0 U. 5.0 U. S.O U. S.O U. S.O U. -- 5.0 U.
 
CIlI..., . 5.0 U. S.O U. S.O U. S.O U. S.O U. 100 ST 1.0 J.
 
1.3-01 eIll tlllne 5 .• U. S.O U.
 s .• U. S.O U. S.O U. 0.' CV S.O U. 
2-lUtI_ 10.0 U. 10.0 U. 10.0 U. '0.0 U. 10.' U. -- 10.0 U. 
'.'. I.T. lenl.'..t ..... S.O U. 5.0 U. S.O U. S.O U. S.O U. SOCV S.O U. ca,_ T....cll'.',. S.O U. S.O U. S.O U. S.O U. S.O U. SST S.O U.v,,,,,, AC.tot. to,O U. '0.0 U. 10.0 U. 10.0 U. -- '0.0 U.10.0 U. 
••_lcIll.'_t ... 10.0 U. 10.0 U. 10.0 U. '0.0 U. 10.0 U. SO CV 10.0 U. 
'.2-olclll....,_... S.O U. S.O II. S.O U. 5,0 U. S.O U. SO CVo S.O U. 
(11-I._'eIllo...,_ S.O U. -­S.O U. S.O U. S.O U. S.O U. S.O U. 
T.,cIll.,..tlleftt S.O U. S.O U. S.O U. S.O U. S.O U. lOST S.O U. 
OIIl'~lo._tlltne 5.0 U. S.O U. S.O U. 5.0 U. S.O U. SO CII S.O U. 
, .'.'-Trlclllo,,,''''ne S.O U. S.O U. S.O U. S.O U. S.O U. 0.' CII S.O U. 

S.O U. S.O U. S.O U. S.O U. S.O U. flO ST•• S.O U. 
Tranl.I. _Idll.r..r_ 5.0 U. s.o U. 
......­

'.0 U. S.O U. S.O U. S.O U..,-,... -­
5.0 U. s.o U. S.O U. 5.0 U. '.0 U. SO CII S.O U. 

.....t"'I-._t._ ".0 U. '0.0 U. 10.0 U. '0.0 U. 10.0 U. -- 10.0 U. 

10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. SO CII '0.0 U.,--­
Tetr.enl....t ...... 5.0 U. S.O U. S.O U. 5.0 U. S.O U. 0.7 CII S.O U. 
.. I .••••T.tr.dll t ..... S.O U. s.o U. S.O U. S.O U. s .• U. 0 .• CII s.o U. 
'01_ s.o U. s.o U. S.O U. S.O U. S.O U. SOCII 5.0 U. 
CIlI'.elleN_ 5 .• U. S.O U. s.o U. 5.0 U. S.O U, .0 CII S.O U. 
It/ly IbenI_ 5.0 U. S.O II. S.O U. S.O U. 5.0 U. SO CV S.O U. 
Sty._ S.O U. S.O U. S.O U. S.O U. S.O U. fl' ST••• 5.0 U. 
lCYl_ It.tll) 5.0 U. 5.0 U. S.O U. S.O U. S.O U. SO CV•••• S.O U. 

Tot., IIIoI.tlle. (II_II U 7.0 1.0 U. U. -- S.O 

O'he" tot.,~. ,. 01 ~aJ 

lIlt_ .,Une U U U U U -- U 
lIlt_ .,k_ U U U U U .- U 
lIlt_ U U U U U -- U 

T.t., IIIoI.tll •• (11_•• TlCII U 7.0 1.0 U U .- S.O 
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TABLE NO. 2-9 

.,_......" 'Lln<ll. I I 

a,o~ ..,., ..... Ift. 

5_",.11 " .. VOI.lIle O'91"I( tuvlu 
no - ,.0 'eetl 

UIt,.dI."1 well telul .. 
..II ....': 1'2U' n.s. 72n7 7)710 7n6s 7)715 7)7.. 7)717 7)71. 7n" _eClul (;,t n."
IIell DeIIIII' U' ,.' u· as' "0' ". 10." • s· " . .s' c,_ \IIle, .,. 
~I' OIl": ~It 2. AlI9IIlt 2l AUIlllIt 2l AU9UII n A_It n AU\lUIt n A_" 2. A_II 2. AU\lUIt 2. AlI9IIlt 2. SI...... rOIlQlIClellnel· AUOOIII 2.

",,'llhaAal! flU (uo/U 

----._-------_..._---------------..._------------.._----------------------------------------------------......_----------------_....._---------------------------------­
CItlor_I...... _.to.o u. 10.0 U. 10.0 U. 10.0 U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. '0.0 U. 
• '_1...... _.".0 U. .0.0 U. '0.0 U. 10.0 U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. '0.0 U. 
Vinyl CIIlorl" '0.0 U. '0.0 U. '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. SST to.O U. 
CIt lo,oel1Ia... '0.0 U. '0.0 U. '0.0 U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. -. '0.0 u. 
aeillyl_ CIIlo,lde •• 0 Ilf. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. s.o IBT. 2.0 IBT. 5.0 If. so 0/ ..0 I.T. 
2~'_ '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. '0.0 u. 7.0 l.f. ..0 IB'. S.Ollf. -- 10.0 U.Ct,_ OlluIIICIe 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. .. 5.0 U. 
• • •~lcIlloroel_ 5.0 U. S.O U. S.O U. 5.0 U. S.O U. 5.0 U. 5.0 U.5.0 U. 5.0 U. 5.0 U. 0.07 01 5.0 U. 
I. 1~lcIlloroellla... 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. S.O U. '.0 U. 5.0 u. 5.0 U. 5.0 u. so 01 5.0 U. 
"2~ldllo,oel_ 1101111 5.0 U. 5.0 U.'.0 U. 5.0 U. S.O U. '.0 U. '.0 U. 5.0 u. 5.0 U. 5.0 U. -- '.0 U. 
Cllloro'or. 5.0 U. '.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. S.O U. 5.0 U. 5.0 u. '.0 U. .00 ST 2.0 ,. 
1.2~lctllo'oelltl... 5.0 U. '.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. '.0 u. 5.0 U. '.0 U. 0.' 01 5.0 U. 
2.....11_ '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. '0.0 U. 10.0 U. '0.0 U. 
'. '.I-T, IcIllo,oelllaN 5.0 U. '.0 U. 5.0 U. '.0 U. '.0 U. '.0 U. 5.0 U. '.0 U. 5.0 U. so 0/5.0 U. '.0 u.Ct,_ Te".cIIlo, 'de '.0 U. '.0 U. 5.0 U. 5.0 U. '.0 U. '.0 U. 5.0 U. S.O U. '.0 U. 5.0 U. SST 5.0 U. 
Vinyl Acetale 10.0 U. '0.0 U. 10.0 U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. 
Br_ldllO'_11Ia1lt 10.0 U. '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. so 0/ 10.0 U. 
I. 2~ldllo,OO'_'" '.0 U. '.0 U. 5.0 U.'.0 U. '.0 U. '.0 U. 5.0 U. '.0 U. '.0 U. '.0 U. so t;;V. '.0 u. 
cll-I.S~lcIllorOll'_ 5.0 U. '.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. '.0 U. '.0 U. -- '.0 U. 
T,ldtlo'..11tene 5.0 U. 5.0 U. '.0 U. '.0 U. S.D U. 5.0 U.5.0 U. '.0 U. '.0 U. '.0 U. 10 sT 5.0 U. 
OIIl,_I.,_IIIa... 5.0 U. '.0 U. '.0 U. 5.0 U. '.0 U. 5.0 U. 5.0 U. '.0 U. 5.0 U. '.0 U. so C;V '.0 U. 
I. 1.2-Tr IcIl'oroelllane 5.0 U. 5.0 U. '.0 U. 5.0 U. '.0 U. '.0 U. S.O u. '.0 U. '.0 U. '.0 u. D.' CV 5.0 U.1elIZ_ 5.0 U. 5.0 U. '.0 U. '.0 J.•• 2.0 J .•• 5.0 U. '.0 u. 2.0 J ••• ..0 J .•• 5.0 U. flO ST•• \.0 J.'.T,."I_•.~lcltlo,OO'_ 5.0 U.'.0 U. '.0 U. 5.0 U. 5.0 U. '.0 U. 5.0 U. '.0 U. 5.0 U. '.0 U. .- 5.0 U. 
'r.,.ror. 5.0 U. '.0 U. '.0 U. 5.0 U. 5.0 U. '.0 U. 5.0 U. 5.0 U• '.0 U. '.0 U. so 0/ '.0 U. 
....11ly1-2_1._ '0.0 U. 10.0 U.10.0 U. 10.0 U, '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. .- 10.0 U. 
1_11_ '0.0 U. '0.0 U. 10.0 U. '0.0 U. 10.0 U. 10.0 U. 10.0 U. 10.0 U. ".0 U. 10.0 U. so t;;V 10.0 U. 
Teu octllo,oel_ 5.0 U. 5.0 U. '.0 U. 5.0 U. 5.0 u.'.0 U. '.0 U. S.O U. '.0 U. 5.0 u. 0.7 t;;V '.0 U. 
I,' .1.Z-TeU6(II'or"llIa... 5.0 u. 5.0 U. 5.0 U. 5.0 U. '.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 5.0 U. 0.2 CV '.0 u. 
Tol_ '.0 U. '.0 U. 5.0 U. 5.0 U. S.O ,. 6.0 0.0 5.0 U. s.O ,. 5.0 U. SOCV '.0 U. 
Chlo,_:r_ 5.0 u. '.0 U. 5.0 U. 7.0 5.0 U. '.0 U. S.O u. 2.0 ,. 5.0 U. 5.0 U. 2D co 5.0 U. 
fllly IHnI_ 5.0 u. '.0 U. '.0 U. S.o ,. ..0 '.0 U. '.0 u. 5.0 U. 1.0 ,. 5.0 U. SOt;;V '.0 U. 
Styrene '.0 U. '.0 U. 5.0 U. '.0 U. 5.0 U. '.0 U. '.0 U. 5.0 U. 5.0 U. 5.0 U. ')1 sr••• '.0 U. 
,..,1_ ltD.all '.0 U. 5.0 U. 5.0 U. '.0 '.0 U. '.0 5.0 U. 5.0 U. '.0 U. 5.0 U. SO ev•••• '.0 U. 

Totti "'I.tllu (._11 '.0 u. U. n.o ' •. 0 ".0 '.0 1•. 0 1•. 0 10.0 -- 7.0 

Ollte, : 10UI COlIC. I••' ""'11 

"'*_ AlUM U U 6.0 I III U U U U U U U -- U 
....._A1l_ U U '.0 I III 21.0 I III U U U U U U -- U 

.....- U U U n.o I lSI lS .• I lSI ".7 , 121 16 .• I 121 U U U -- U 

TOUI "'"ll1es (._1 • Tlell •.0 U ".0 ... 0 n.7 ".0 10.0 7.0' •. 0 ­•••• 2•. ' 
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I._naven larldl III
 
Dellnltlon 01 DIll. QlMI II leIJ
 

_,e QlMlIflUS 

U _ Irld'ale. , , lhe nalyzed 10. bul nol ""'ee,ed. 
I - Iridial•• , , '1M

c_c_ nalyzed '0' .nd dele••lned 10 be p,ueM In ,'''' 
..... Ie. no. ....pecl._ 01 Ille <_und ..ell Ihe I""nlII IUlion crlle'" 0' 
lhe ,,'Ilod. TIle concentr.,lon II Ued I••n utl .. ,ed value. ""Ieh I. Ie.. IhIn
 
lhe ....e'''" .Inl_ ""'tellon 11.11 but ,'eUe, tNn ze,o.
 

I _ "".. "'0 I. u.... _ lhe .nalYle II 'ound In Ihe ..tllod 101."" .. ..,11 •• the
 
_Ie. II Indlale. lIOulbl. "lIIIle eont••lnallon.rId .. ,ns lhe data use. 10
 

u.e caullon _ '1II>Ivl,", the .e.ulll 01 thl ••naIYI•. 
•	 Iridial•• lhol lhe .naly" .. lound In the lIeld 101_ .. ..,11 .. ,'''' ..... Ie.
 

'0' Teu' 'y.I •. Iridial.. tNt the analy.l. I. lound In Ihe ellraellon bl .....
 
1t"nII. " .. 11M _I•.
 

T _ Iridial•• Ihll lhe ,yle II lound In the t,lp bl.nk .. ""II .. tile ..... Ie.
 
TIC - Tent.lI ... lv ldentlll -'II.
 
•• • toe_ the _e CI CiA ,'ound _te' U.ncIa.d 0' ouldellne "., .....
 

_e ST_IIO/QJ'OflINf QlMllfUIS 

•• GY • OII.nee value ST. Slanctard
 
•• A_lies to •• 0' OIChl.roprooane "Geer •.
 

.. • ..t Deteuabf •
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 3.0 PHASE WPART 360 HYDROGEOLOGIC INVESTIGATION SAMPLING PROGRAM
 

3.1 Introduction -
- In order to meet the requirements of both a Phase II 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 SlD"Vey 

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 Dril1ing!lnstallation 

- 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 -
- 2040E 3-1
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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-l, MW-2, MW-3, MW-lO, MW-ll, 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-
- Well No. Description 

Depth 
ffi:e1}. 

Ground Water 
Samoling Point Soil Sampling 

-
-

MW-1S 

MW-2S 
MW-2D 

MW-3S 

Shallow 

Shallow 
Deep 

Shallow 

40 

40 
140 

40 

Water Table 

Water Table 
GlaciallMagothy Interface 

Water Table 

None 

None 
Every 5 feet 

None 

- MW-4S 
MW-4D 

Shallow 
Deep 

40 
140 

Water Table 
GlaciallMagothy Interface 

None 
Every 5 feet 

-
-
-

MW-5S 
MW-5D 

MW-6S 
MW-6D 

MW-7S 
MW-7D 

MW-8S 
MW-8D 

Shallow 
Deep 

Shallow 
Deep 

Shallow 
Deep 

Shallow 
Deep 

40 
140 

40 
140 

40 
140 

40 
140 

Water Table 
GlaciallMagothy Interface 

Water Table 
GlaciallMagothy Interface 

Water Table 
GlaciallMagothy Interface 

Water Table 
GlaciallMagothy Interface 

None 
Every 5 feet 

None 
Continuous 

None 
Every 5 feet 

None 
Continuous 

- MW-9S 
MW-9D 

Shallow 
Deep 

40 
140 

Water Table 
GlaciallMagothy Interface 

None 
Every 5 feet 

- MW-IOS Shallow 40 Water Table None 

-
MW-llS 
MW-I1D 

MW-12S 

Shallow 
Deep 

Shallow 

40 
140 

40 

Water Table 
GlaciallMagothy Interface 

Water Table 

None 
Every 5 feet 

None 

- MW-13S 
MW-13D 

Shallow 
Deep 

40 
140 

Water Table 
GlaciallMagothy Interface 

None 
Every 5 feet 

-
-
-
- *Approximate depth below ground surface. 
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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 Installation-
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 shallow and 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 -
- 2040E 3-8 
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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 Samoling Locations -

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

SQil - 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 Wa ter - 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 moni toring. 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 (Mythl 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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Table No. 3-3
 

SUMMARY OF BROOKHAVEN LANDFILL
 
PHASE II AND PART 360 HYDROGEOLOGIC INVESTIGATION SAMPLING/ANALYTICAL PROGRAI1
 

Sampling Area/
Environmental Media 

Soi 1 

Ground Water 

leachate 

Surface Water 

SurfaCE! Water 
Sediment 

Air 

Saq>le 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 

Monitori ng Well 

leachate 
collection 
pools 

Along length
of creek 

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

Borehole and 
leachate 
coll ecti on 
pools 

No. of 
Saq>les 

18 
(2 from 
each deep 
borehole) 

22 

3 

3 

3 

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 

See Section 
4.6.1 of 
QAlQC Pl an 

See Section 
4.6.2 of 
QAlQC Plan 

See Section 
4.6.3 of 
QAlQC Plan 

See Section 
4.6.4 of 
QA/QC Pl an 

See Section 
4.6.5 of 
QAlQC Plan 

See Section 
4.6.6 of 
QAlQC Plan 

Eguill!!lent 

Spl i t 
spoon 

Teflon 
bailer 

Teflon 
bailer 
(dedicated) 

Sample
bottle 
di rectl y 

Stainless 
steel 
ladle or 
scoop 

Organic 
vapor 
analyzer,
multi gas 
meter and 
dust 
indicator 

Analytical
Parameter 

TCl +30, and 
grain size 
or Atterberg 
1imi ts* 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 well s 

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 
obtai ned) 

None 

None 

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

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 ~e -
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. 

o 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 Res.ponsibility .. 
See Table No. 6-1 and Figure Nos. 6-1 and 6-2 in Section 6.0 of this work plan. 

.. 
4.5 Data Quality Reguirements and Assessments 

Table No. 4-1, Monitoring Parameters, contains required sample container types, -
preservation techniques and holding times required for analyses of the Target Compound 

List (TCL)+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. .. 
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Table No. 4-1 

MONITORING PARAMETERS 

S..,le Location SaIlP1e TVPe SallJ1e Matrix SCIIlP1e Fraction 
Nt.ber 
of SaIIo1es Frequency 

Container 
Type/SizelNo. 

SallP1e 
Preservation 

Holding 
Tille-

Analytical 
Method 

Monitoring 
Well Boreholes 

Grab son Volatile Organics 18 1 Glass, clear/ 
40 mll2 

Cool 4°C 7 days 1989 NYSDEC ASP, 
Method 624 

Grab son Add and Base 
Neutral 
EKtractable 
Organics 

18 1 Glass. amber/
150 m1/1 

Cool 4°C 5 days for 
eKtraction, 
40 days for 
analysis 

1989 NYSDEC ASP, 
Method 625 

Grab Son Metals 18 1 Glass. amber/
150 ml/l 

Cool 4°C 26 days for 
Hg, 6 months 
for all 

1989 NYSDEC ASP, 
Method 200.7 

others 

Grab Son Pesticides/PCBs 18 1 Glass, amber/ 
150 ml/l 

Cool 4°C 5 days for 
eKtraction, 
40 days for 
analysis 

1989 NYSDEC ASP, 
Method 608 

Grab Son Cyanide 18 1 Glass, amber/ 
150 m1/l 

Cool 4°C 14 days 1989 NYSDEC ASP, 
Method 335.2 

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

MONITORING PARAMETERS 

Samol~ location SaIII)1e Type SiIIlPle Matrix SiIIlPle Fraction 
Nunber 
of SiIIlPles Frequency 

Container 
Type/SizelNo. 

SalIlPle 
Preservation 

Holding 
Tille-

Analytical 
Hethod 

Monitoring
Wells 

Grab Ground Water Volatile Organics 22 1 Glass, clear/
40 ml/3 

Cool 4°C 7 days 1989 NYSDEC ASP, 
Method 624 

Grab Ground Water Acid and Base 
Neutral 
EKtractable 
Organics 

22 1 Glass. amber/
11 /1-2 

Cool 4°C 5 days for 
eKtraction, 
40 days for 
analysis 

1989 NYSDEC ASP, 
Method 625 

Grab Ground Water Metals 22 1 Pl as t i c/11 /1 HN03 to 
pH <2, 
Cool 4°C 

26 days for 
Hg, 6 months 
for all 

1989 NYSDEC ASP, 
Hethod 200.7 

others 

Grab Ground Water Pesti ci des/PCBs 22 1 Glass, amber/ 
11 /1-2 

Cool 4°C 5 days for 
eKtraction, 
40 days for 
analysis 

1989 NYSDEC ASP, 
Hethod 608 

Grab Ground Water Cyanide 22 1 Plastic/11/l NaOH to 
pH >12, 
Cool 4°C 

14 days 1989 NYSDEC ASP. 
Hethod 335.2 

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. 

4-la) 

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

MONITORING PARAMETERS 

S_le Location 

Collection 
Pools 

Sa!!IP1e Type 

Grab 

Grab 

Sa!!IPle Matrix 

Leachate 

Leachate 

SailJle Fraction 

Volatile Organics 

Acid and Base 
Neutral 
Extractable 
Organi cs 

NUllber 
of Sa!!IPles 

3 

3 

Frequency 

1 

1 

Container 
Type/SizelNo. 

Glass, clear/
40 ml/3 

Glass, amber/ 

11/1-2 

SiIIlPle 
Preservation 

Cool 4°C 

Cool 4°C 

Holding 
Tille­

7 days 

5 days for 
extraction, 
40 days for 
analysis 

Analytical 
Method 

1989 NYSDEC ASP 
Method 624 

1989 NYSDEC ASP 
Method 625 

Grab 

Grab 

Grab 

Grab 

Leachate 

Leachate 

Leachate 

Leachate 

Metals 

Pesticides/PCBs 

Cyanide 

Leachate 
Parameters 

3 

3 

3 

3 

1 

1 

1 

1 

Plas t i c/11/1 

Glass, amber/ 
1111-2 

Plastic/1111 

See Table 
No. 4-2 

HN03 to 
pH <2, 
Cool 4°C 

Cool 4°C 

NaOH to 
pH >12, 
Cool 4°C 

See Table 
No. 4-2 

26 days for 
Hg, 6 months 
for all 
others 

5 days for 
extraction, 
40 days for 
analysis 

14 days 

See Table 
No. 4-2 

1989 NYSDEC ASP, 
Method 200.7 

1989 NYSDEC ASP, 
Method 608 

1989 NYSDEC ASP, 
Method 335.2 

1989 NYSDEC ASP 
(see Table No. 
4-la) 

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

MONITORING PARAMETERS 

SaIIlDle location 

Beaverdam Creek 

SiI!I!P1e Type 

Grab 

SiI!I!P1e Milt ri x 

Surface Water 

S..le Fraction 

Volatile Organics 

Nulber 
of SiIIlPles 

3 

Frequency 

1 

Grab 

Grab 

Surface Water 

Surface Water 

Acid and Base 
Neutral 
Extractable 
Organics 

Metals 

3 

3 

1 

1 

Grab Surface Water Pesticides/PCBs 3 1 

Grab Surface Water Cyanide 3 1 

Grab Surface Water Leachate 
Parameters 

3 1 

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

2042E 

Container 
Type/SizelNo. 

Glass, clear/
40 ml/3 

Glass, amber/ 
11 /1-2 

Plastic/111l 

Glass, amber/ 
11/1-2 

Plastic/111l 

See Table 
No. 4-2 

SaIlPle 
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 
TilDe­

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-la) 
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Table No. 4-1 (continued) 

MONITORING PARAMETERS 

tUIlber 
SaIlPle location SaIlP1e Type Sample Ptatrix SMPle Fraction of $allples Frequency 

Beaverdam Creek Grab Sediment Volatile Organics 3 1
 

Grab Sediment	 Acid and Base 3 1
 
Neutra1
 
Extractable
 
Organics
 

Grab Sediment	 Metals 3 1
 

Grab Sediment	 Pesticides/PCBs 3 1
 

Grab Sediment	 Cyanide 3 1
 

-The holding time period begins from the time of verifiable laboratory sample receipt. 
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Container 
Type/Size/No. 

Glass, c1ear/ 
40 mll2 

Glass, amber/ 
150 m1/1 

Glass, amber/ 
150 m1/1 

Glass, amber/ 
150 m1/1 

Glass, amber/ 
150 m1/1 

Sample 
Presenrati on 

Cool 4°C 

Cool 4°C 

Cool 4°C 

Cool 4°C 

Cool 4°C 

Holding
TilM!­

7 days 

5 days for 
extraction, 
40 days for 
analysis 

26 days for 
Hg, 6 mos. 
for all 
others 

5 days for 
extraction, 
40 days for 
analysis 

14 days 

Analytical 
ttethod 

1989 NYSDEC ASP,
 
Method 624
 

1989 NYSOEC ASP,
 
Method 625
 

1989 NYSOEC ASP, 
Method 200.7 

1989 NYSOEC ASP,
 
Method 608
 

1989 NYSOEC ASP, 
Method 335.2 
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Table No. 4-1 (continued)
 

MONITORING PARAMETERS
 

SilllP1e Location SiIIIP1e TyPe SallP1e Matrix S~le Fraction 
N~r of 
SiIR)les·· Frequency··· 

Container 
Tyoe/Size/No. 

Sa.p1e
Preservation 

Holding 
Tille· 

Analytical 
~ 

Site Fi eld B1 ank Water Volatile Organics 3 1 Glass, c1ear/ 
40 ml/3 

Cool 4°C 7 days 1989 NYSDEC ASP, 
Method 624 

Field Blank Water Acid and Base 
Neutral 
Extractable 
Organics 

3 1 Glass, amber/ 
1111-2 

Cool 4°C 5 days for 
extraction, 
40 days for 
analysis 

1989 NYSDEC ASP, 
Method 625 

Field Blank Water Metals 3 1 Plastic/ll/l HN03 to 
pH <2, 
Cool 4°C 

26 days for 
Hg, 6 months 
for all 
others 

1989 NYSDEC ASP, 
Method 200.7 

Field Blank Water Pes t i ci de/PCBs 3 1 Glass, amber/ 
1111-2 

Cool 4°C 5 days for 
extraction, 
40 days for 
analysis 

1989 NYSDEC ASP, 
Method 608 

Field Blank Water Cyanide 3 1 Plastic/llll NaOH to 
pH >12, 
Cool 4°C 

14 days 1989 NYSDEC ASP, 
Method 335.2 

Field Blank Water Leachate 
Parameters 

3 1 See Table 
No. 4-2 

See Table 
No. 4-2 

See Table 
No. 4-2 

1989 NYSDEC ASP 
(see Table No. 
4-la) 

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

Nt.ber of Container SaIlPle Holding Analytical 
S....le Location SaIlP1e Type Si!lWle Matrix Si!!I!Ille Fraction SagJles" Frequency··· Type/SizelNo. Preservation MethodTi.· 
SHe Trip Blank Water Volatile Organics 3	 Glass, clear/ Cool 4°C 7 days 1989 NYSDEC ASP, 

40 ml/3 Method 624 

• The holding time period begins from the time of verifiable laboratory sample receipt .
 
•• Best estimate approximation based on sampling program.
 
••• 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 

Nt.ber of Container 
SaIlPle Location SiIIlPle Type SiIIlPle Matrix SallPle Fraction SiIII)les·· FreQUency··· bPe/SizelNo. 

Site Matrh Liquid .. ••• 
Spike/Matrix
Spike 
DupHcate 

Volatile Organics 2 Glass, clearl 
40 ml/3 

Li quid Acid Base 
Neutral 

2 Glass, amberl 
1111-2 

Extractable 
Organics 

Li quid Metals 2 Plastic/ll/l 

Liquid Pes t i ci des/PCBs 2 Glass, amberl 
1111-2 

Liquid Cyanide 2 Plastic 11/1 

Li qui d Leachate 
Parameters 

2 See Table 
No. 4-2 

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

•• Best estimate approximation based on sampling program .
 
••• As required in accordance with 1989 NYSDEC ASP .
 
•••• Water and leachate.
 

2042E
 

SiIIlPle 
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 
Tille· 

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-la) 
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Table No. 4-1 (continued) 

HONITORING PARAMETERS 

SilllPle Location SilllPle Type SaII)le Matri x SaII)le Fraction 
N.-ber of 
$alnples" Frequency··· 

Container 
Type/Si zelNo. 

SillllPle 
Preservation 

Holding 
Tille· 

Analytical
Method 

SHe Matri x 
Spike/Matrix
Spike
Duplicate 

So1i d"*"* Volatile Organics 1 Glass, clearl 
40 ml/3 

Cool 4°C 7 days 1989 NYSDEC ASP, 
Method 624 

Solid Acid Base 
Neutral 
Extractabl e 
Organi cs 

1 Glass, amberl 
150 ml/l 

Cool 4°C 5 days for 
extraction, 
40 days for 
analysis 

1989 NYSDEC ASP, 
Method 625 

Sol i d Metal s 1 Glass, amberl 
150 mlll 

Cool 4°C 26 days for 
Hg, 6 months 
for all 

1989 NYSDEC ASP, 
Method 200.7 

others 

Sol id Pesticides/PCBs 1 Glass, amberl 
150 mlll 

Cool 4°C 5 days for 
extraction, 

1989 NYSDEC ASP, 
Method 608 

40 days for 
analysis 

Solid Cyanide 1 Glass, amberl 
150 mlll 

Cool 4°C 14 days 1989 NYSDEC ASP, 
Method 335.2 

* 
•• 
*** 
**** 

The holding time period begins from the time of verifiable laboratory sample receipt.
Best estimate approximation based on sampling program. 
As required in accordance with 1989 NYSDEC ASP. 
Sediment or soil. 
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Table No. 4-1a 

MONITORING PARAMETERS AND METHODS -
-


Parameter Method 

Ammonia Method 350.3-
Total Organic Carbon Method 415.1 

- Total Dissolved Solids Method 160.1 

-
Alkalinity Method 310.1 

Chloride Method 325.3 

pH Method 150.1 

Specific Conductance Method 120.1 

Total Kjeldahl Nitrogen Method 351.3 -
Nitrate Method 352.1 

Biochemical Oxygen Demand Method 405.1 -
-

Chemical Oxygen Demand Method 410.1 

Sulfate Method 375.4 

Chromium (hexavalent) Method 218.5 

Detergent (MBAS) Method 425.1 

Color Method 110.2 -
Odor Method 140.1 

Hardness (total) Method 130.2 -
Total Volatile Solids Method 160.4 

- Turbidity Method 180.1 

Boron Method 212.3 

- Dissolved Oxygen Method 360.1 

-
-
-
-
-
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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 H2S04 to pH <2; 
Cool to 4°C 

Plastic or Glass 26 days 

Total Organic 
Carbon 

Method 415.1 HC1 or H2S04 
to pH <2; 
Cool to 4°C 

Glass 5 days 

Total Dissolved 
Solids 

Method 160.1 Cool to 4°C Plastic or Glass 26 days 

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 
Conductance 

Method 120.1 None Required Glass Field Measurement 

Total Kjedah1 
Nitrogen 

Method 351.3 H2S04 to pH <2; 
Cool to 4°C 

Plastic or Glass 26 days 

Nitrate Method 352.1 H2SO4 to pH <2; 
Cool to 4°C 

Plastic or Glass 26 days 

BOD (5-day) Method 405.1 Cool to 4°C Plastic or Glass 24 hours 

COD Method 410.1 H2S04 to pH <2; 
Cool to 4°C 

Plastic or Glass 26 days 

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

LEACHATE PARAMETERS
 
METHOD OF ANALYSIS, PRESERVAnON 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 HN03 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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Table No. 4-3 

DATA QUALITY REQUIREMENTS 

Parameter Sample Hatrix CRDL· (ug/l)·· Estimated Accuracy Accuracy Protocol·· Estimated Precision Precision Protocol·· 

Volatile 
Organics 

Liquid
Sediment 

5-10 
5-10 

0.87 - 1.18 ug/l Vol. III, Part XIV, 
Method 624, Table 6 

0.11 - 0.84 ug/l Vol. III, Part XIV, 
Method 624, Table 6 

Acid 
Extractables 

Liquid
Sediment 

10-50 
330-1600 

0.29 - 1.23 ug/l Vol. III, Part XII, 
Method 625, Table 7 

0.13 - 1.055 ug/l Vol. III, Part XII, 
Method 625, Table 7 

Base Neutrals Liquid 
Sediment 

10-50 
330-1600 

0.29 - 1.23 ug/l Vol. III, Part XII, 
Method 625, Table 7 

0.13 - 1.05 ug/l Vol. III, Part XII, 
Method 625, Table 7 

Pesticides/PCBs Liquid 
Sediment 

0.5-1.0 
8.0-160 

0.66 - 0.97 ug/l Vol. III, Part XII, 
Method 608, Table 4 

0.15 - 0.47 ug/l Vol. III, Part XIV, 
Method 608, Table 4 

Inorganics
(except cyanide) 

Liquid
Sediment 

0.2-5000 
0.2-5000 

Vol. III, Part XIV, 
Method 200.7, Table 4 

Vol. III, Part XIV, 
Method 200.7, Table 4 

Cyanide Liquid
Sediment 

10 
10 

85t - 102t 
of recovery 

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

±0.005 - +0.094 
mg/l 

Vol. III, Part XV, 
Method 335.2, 
SubpartlO 

Anmonia Liquid 50 91t - 96t of 
recovery 

Vol. III, Part XV, 
Method 350.3, Table 7, 
Subpart 8 

±0.003 - ±0.038 
mg Nil 

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

Total Organic
Carbon 

Li qui d 2,000 0.75 - 1.08 mg/l Vol. III, Part XV, 
Method 415.1, 

3.93 - 8.32 mg/l Vol. III, Part XV, 
Method 415.1, 

Subpart 9 Subpart 9 

Total Dissolved 
Solids 

Liquid 10,000 Vol. III, Part XIII, 
Method 160.1, 
Subpart 9 

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

Alkalinity Li qui d <0*** -9.3 - +2.0 mg/l Vol. III, Part XV, 
Method 310.1, 

1.14 - 5.36 mg/l Vol. III, Part XV, 
Method 310.1, 

Subpart 8 Subpart 8 

Chloride Li qui d 5,000 -4.7 - ±O. 6 mg/l Vol. III, Part XV, 
Method 325.3, 

1.54 - 11.80 mg/l Vol. III. Part XV, 
Method 325.3, 

Subpart 8 Subpart 8 

pH Li qui d -0.002 - +0.07 
pH units 

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

0.10 - 0.20 
pH units 

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

* Contract Required Detection Limits 
** 1987 NYSDEC CLP to be chan9~~ to 1989 NYSDEC ASP 
*** Working Detection Limits Utilized by Analytical Laboratories 
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Parameter 

Specific
Conduc tance 

Total Kjeldahl
Nitrogen 

Nitrate 

Biochemical 
Oxygen Demand 

Chemical 
Oxygen Demand 

Sul fate 

Chromium 
(hexavalent) 

Detergent
(MBAS) 

Color 

Odor 

Hardness 
(total) 

Sit!lPle Matrix 

Liquid 

Li quid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Li qui d 

Liquid 

CRDL* (ugll)" 

0.20
 
umhos/cm***
 

100
 

100
 

2,000
 

1,000
 

5,000
 

10
 

100
 

<5 color
 
units***
 

0*** 

2,000*** 

Table No. 4-3 (continued) 

DATA QUALITY REQUIREMENTS 

Estimated Accuracy Accuracy Protocol** 

-87.9 - -2.0 Vol. III, Part XIII,
 
umhos/cm Method 120.1,
 

Subpart 10
 

-0.08 - +0.03 Vol. III, Part XV,
 
mg Nil Method 351.3,
 

Subpart 10
 

+0.092 - +0.214 Vol. III, Part XV,
 
mg Nil Method 352.1,
 

Subpart 9
 

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

-4.7"1.	 Vol. III, Part XV,
 
Method 410.1,
 
Subpart 9
 

-4. 1 - +0. 1 mg/l	 Vol. III, Part XV,
 
Method 375.4,
 
Subpart 8
 

94"1.	 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
 

-14.3 - -0.003 Vol. III, Part XIII,
 
mg/l Method 130.2,
 

Subpart 9
 

Estimated Precision 

7.55 - 119
 
umhos/cm
 

0.197 - 1.191 
mg Nil
 

-0.01 - +0.04
 
mg Nil
 

±O .7 - ±26 mg/l 

±17.76 mg/l 

1.78 - 11.8 mg/l 

±1.0 - ±2.7 mg/l 

+0.036 - +0.272 
mg/l ­

2.52 - 9.73 mg/l 

Precision 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 11 0.2,
 
Subpart 10
 

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

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

* 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. 4-3 (continued) 

DATA QUALITY REQUIREMENTS 

Parilllleter SaMple Matrix CRDL- (uq/l)" Estimated Accuracy	 Accuracy Protocol-- Estimated Precision Precision Protocol-­

Total Volatile Liquid -- -- Vol. III, Part XIII, ±ll mg/l Vol. III, Part XIII, 
Solids Method 160.4, Method 160.4, 

Subpart 5 Subpart 5 

Turbidity li qui d 0.2-0.5 NTU*** -- Vol. III, Part XIII, ±0.6 - ±4.7 NTU Vol. III, Part XIII, 
Method 180.1, Method 180.1, 
Subpart 9 Subpart 9 

Boron li qui d -- 0%	 Vol. III, Part XIV, 22.8% Vol. III, Part XIV, 
Method 212.3, Method 212.3, 
Subpart 4 Subpart 4 

Dissolved Liquid 200*** ±l% Vol. III, Part XV, 0.1 mg/l Vol. III, Part XV, 
OKygen Method 360.1, Method 360.1, 

Subpart 9 Subpart 9 

Eh	 Liquid 

* Contract Required Detection Limits 
** 1987 NYSDEC ClP to be changed .to 1989 NYSOEC ASP 
*** Working Detection Limits Utilized by Analytical Laboratories 
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4.5.2 Data ComParability 

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 SQil
 

(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 equipment, 

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 

Soil 

Ground Water 

Leachate 

Surface Water 

Surface Water Sediment 

-
-
-
-
-
-
-
-
.. 
-
.. 

Equipment 

Split Spoon 

Teflon Bailer 

Teflon Bailer (Dedicated) 

Sample Bottle (Directly) 

Stainless Steel Scoop or Ladle 
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-
 (3) 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). 

(4)	 Wear disposable gloves and eye protection.-
(5)	 Auger into the soil to the desired depth and drive the split spoon sampler. -
(6)	 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. 

-
(7)	 Return sample bottle to sample cooler. 

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

- (2)	 Measure the depth to water using a decontaminated weighted steel tape or 

electronic measuring device. Compute the volume of standing water in the well.-
(3)	 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). 

-
(4)	 Wear disposable gloves and eye protection. 

- (5)	 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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-

(6) 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.
-

(7) Return sample bottle to sample cooler.
 -
(8) Decontaminate the bailer or pump as per the procedures outlined in Section 4.7. 

-
4.6.3 Leachate 

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

- (2)	 Make sure that the sampler has been decontaminated utilizing the procedures 

outlined in Section 4.7. -
(3) 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). 

- (4)	 Wear disposable gloves and eye protection. 

- (5) 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.-
(6) Raise the bailer out of the leachate pool. 

-
-
-
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-
 (7) 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.-
(8)	 Return sample bottle to sample cooler.-
(9)	 If the bailer is not dedicated, decontaminate the sampler as per the procedures 

outlined in Section 4.7.-
-	 4.6.4 Surface Water 

(1)	 Be certain that sample location is noted on Location Sketch (see Section 4.9.1).-
(2)	 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. -

(3)	 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). 

-	 (4) Wear disposable gloves, and boots if it is necessary to enter the water. 

(5)	 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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-
 (6) 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. 

(7)	 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. -

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

-
(2) Unless using disposable equipment, be certain that the sampler has been 

decontaminated utilizing the procedures outlined in Section 4.7. 

(3)	 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).-
(4)	 Wear disposable gloves, and boots if it is necessary to enter the water. -
(5)	 Choose either the ladle or scoop (see Figure Nos. 4-3 and 4-4) depending on she 

specific conditions.-
-	 (6) Insert scoop or ladle into sediment and remove sample. 

-

-
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-
 (7) 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 

(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 decontaminat"ed 

according to NYSDEC protocol as follows: 

(1) Equipment will be washed thoroughly with non-residual detergent (a1conox) and - tap water using a brush to remove any particulate matter or surface film. 

-
-


(2) Rinse equipment thoroughly with tap water. 
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(3) Rinse equipment thoroughly with distilled water. 

(4)	 Rinse equipment with hexane (pesticide grade) or methanol (pesticiue grade) 

and air dry.-
(5) Rinse equipment thoroughly with distilled water and air dry.-

-
(6) Wrap equipment completely with aluminum foil (shiny side out) to prevent 

contamination during storage and/or transport to or in the field. 

- (7) 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. 

-
-
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4.9 Field Management Procedw=es 

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: .. 
0 Site name ..	 0 Sample crew 

0 Sample location/well number 

0 Field sample identification number.. 
0 Date
 

0 Time
.. 
0 Weather
 

0 Temperature
.. 0 Sample type/method of collection 

0 Well information (ground water only) .. 0 Field test results 

Constituents sampled 

Remarks0..	 
0 

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

-
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4.9.3 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: .. 
o It is in the individual's physical possession, or 

.. o It is in the individual's view after being in his or her physical possession, or 

o It is secured by the individual so that no one can tamper with it, or 

o The individual puts it in a designated and identified secure area... 
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: .. 
o Project name and address 

o Project number.. 
o Sample number 

o Date.. 
o Time 

.. o Sample location 

o Sample type 

o Analysis 

o Number of containers.. 
o Remarks 

o Type of waste.. 
o Sampler(s) name(s) and signature(s) 

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 reta;ned 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 Split Samples -
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 Field Log Book 

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: 

- o Project name and address 

o Name, address and phone number of field contact- o Waste generator and address, if different from above 

o Type of process (if known) generating waste 

o Type of waste -
o Suspected waste composition, including concentrations 

-
Daily entries are made for the following information: 

- o Purpose of sampling 

o Location of sampling point - o Number(s) and volume(s) of sample(s) taken 

o Description of sampling point and sampling methodology 

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

-
-
-
-
-
-
-
-

-

-

-

-

-


-

-

-


o	 Sample distribution and method of storage and transportation 

o	 Calibration of equipment and results 

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

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 Reoorts 

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. 
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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.-
o A schedule of preventive maintenance tasks tha t 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 anyone 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 (Le., 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 (Le., 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 SpikeslMatrix 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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-
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Field Management Forms 
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-

-

-

-

-

-


WEll I BORING Nt _PROJECT Nt _BORING LOG 
~,ER _ Sf-£ ET OF _ 

By DATE _~O ~rka PROJECT NAMEUQ) ~l~~~.. ..:...:.:..::::..:::.=~=:.=-------------- CHK'D DATE _ 

BORf.K)LE COMF\..E TION DEPTH _ 
DRILLING CONTRACTOR INiTiAL t-()LE DIA, _ 

DRILLER GEOLO(;IST 
GROUND SURFAC E E1. ------- ­

DRILL RIG DRILLING METHOD FINISHED TOP EL, _ 

I.£ASUREMENT POINT ---- ­
DATE STARTED DATE COMPLETED 

-;; ! 
z Cl. i
 

I 'u .. SAMPLE
! :- 9 :i "101" WELL
I l.'::i >- til ::>c(- CONSTFtUCTION-E 1015 ~ CI: , DESCRIPTIONzc( ZCl.<:l1-- 0:101 101 %l/lZ-~ I ­% t w '00 

t: 
t 
:I S ...w z § ~ Cc(. 

C z W 101 >ww 
~ CI'I_ ~ CI: ! ora::i~~ 

'. 

STATK: WATER LEVEL DATE ----l 
REMARKS: LEVEL DATE 

LEVEL DATE _ 
,- --,,-,-, ,-- -" -,--------,-,-------------~ 

I 



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-


WELL CONSTRU C TION LOG
 

SITE JOB NO, WELL NO. _
 

TOTAL DEPTH SURFACE ELEV. TOP RISER ELEV. _
 

WATER LEVELS <DEPTH,DATE,TIMEl DATE INSTALLED _
 

DIA,RISER 
DIA.SCREEN 
DIA,PROT, CSG 

Surface Seal Type 

Grout Type 

Seal Type 

_ MATERIAL LENGTH _ 
_ MATERIAL LENGTH _ SLOT SIZE _ 
_ MATERIAL LENGTH 

SCHEMATIC
 

_ 

_ 

_ 

..· Sand Pack Type/Size _ 

·; 
.'
" 

, 

: 
• 

" 

.' .', ••0 '.· : ... ", :~ 
" to •••••• 

Commen1s 

_ 

___ Prot. CSQ Stickup 

___ Riser Stickup 

Ground Surface 

___ Bottom Surface Seal 

___Top Seal 

__Top Sand Pack 

__Top Screen 

_Bottom Screen 

__Bottom Sump/Wellpolnt 

__Total Depth of BorlnQ 

_ 

Driller 
NYS DEC Inspector _Geolog\ st 



- DAILY FIELD ACTIVITY REPORT 

-
- REPORT NO.: _ PROJECT NO.: _ DATE: _ 

-
-

FIELD LOG 

ADDRESS: 

PROJECT: 

BOOK PAGE NUMBER: _ 

_ 

_ 

-
-

WEATHER: (AM) 
(PM) 

_ 
_ 

RAINFALL: (AM) 
(PM) 

INCHES 
INCHES 

-
TEMPERATURE: (AM) 

(PM) 
OF 
oF 

WIND SPEED: (AM) 
(PM) 

MPH 
M~ 

WIND DIRECTION: (AM) 
(~) 

__ 

- SI TE CONDITION: 

- PERSONNEL ON SITE: NAME AFFI LIATION 

-

-

-

-

-

-
-

SUBCONTRACTOR 
WORK COMMENCEMENT: (AM) (PM) 

- SUBCONTRACTOR 
WORK COMPLETION: (AM) (PM) 

-



- DATE: _ 

-
 DAILY FIELD ACTIVITY REPORT 

-
-

HORK PERFORMED 
BREAKDOHN): 

TODAY BY SUBCONTRACTOR(S) <INCLUDES EQUIPMENT AND LABOR 
_ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-




-
DATE: _ 

- DAILY FIELD ACTIVITY REPORT 

- GENERAL WORK PERFORMED TODAY BY D&B CONSULTING ENGINEERS: _ 

-
-

-


LIST SPECIFIC INSPECTION(S) PERFORMED AND RESULTS (INCLUDE PROBLEMS AND- CORRECTIVE ACTIONS): _ 

-
-

-


LI ST TYPE AND LOCATION OF TESTS PERFORMED AND RESULTS (I NCLUDE EQUI PMENT USED 
AND MONITORING RESULTS): _ -

-
-

- VERBAL COMMENTS RECEIVED FROM SUBCONTRACTOR (INCLUDE CONSTRUCTION AND TESTING 

PROBLEMS, AND RECOMMENDATIONS/RESULTING ACTIONS): __-
-

-

- PREPARED BY: ___ REVIEWED BY: _ 

-



- PAILY EOUIPMENT CALIBRATION LOG 

-
 Project Name. _ Pate _ 

- Project Number _ Calibrated by _ 

-

-


Instrument Calibration Readings and 

Name and Model # Method Time Observations 

-

-

-

-

-

-

-

-

-

-

-

-

-

-




-

LOCATION SKETCH 

-
- Project Sample Crew _ 

- Si te Location _ 

- Sample Location(s) and/or Well Number(s) 

-
- Location of sample points. wells. borings. etc .• with reference to three 

- permanent reference points. 
and permanent features. 

Measure all distances. clearly label roads. wells 

-
-
-
-
-
-

-

-

-

-


o
 

-




--------

SAMPLE INFORMATION RECORD -
SITE SAMPLE CREW _ -
SAMPLE LOCATION/WELL NO. _ 

FIELD SAMPLE I.D. NUMBER DATE _ -
TIME WEATHER TEMPERATURE _-
SAMPLE TYPE:- GROUND WATER SEDIMENT _ 

- SURFACE WATER/STREAM AIR _ 

SOIL OTHER (Describe. i.e .• septage.
leachate) _-

HELL INFORMATION (fill out for groundwater samples): 

- DEPTH TO WATER MEASUREMENT METHOD _ 

DEPTH OF WELL MEASUREMENT METHOD ___- VOLUME REMOVED REMOVAL METHOD ___ 

- FIELD TEST RESULTS: 

COLOR pH ODOR ___- . TEMPERATURE (OF) SPECIFIC CONDUCTANCE (umhos/cm) 

- OTHER (OVA. Methane meter. etc.) ___ 

-
CONSTITUENTS SAMPLED: 

-
-

REMARKS: -

-


WELL CASING VOLUMES 
GAl/FT 1-114" .. 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 

-




I • I I • I I I 

CHAIN OF CUSTODY RECORD 

I I I I I I I I I I I 

dh,5:oa.... 'J ~'..___ 

PROJECT NAME: _ FIELD LOG BOOK REFERENCE NUMBER: _ 

PROJECT ADDRESS: _ SHIPPED VIA: _ 

PROJECT NUMBER: _ SAMPLED BY: _ 

0::
I&J 

ANALYSIS~~... ~~ 
I&J 

o~ o:::ztilSAMPLE SAMPLEDATE TIME .REMARKS~~ CDNUMBER ~ LOCATION ~~ c(~ C)W ~z
0::: oC)0 ::>0C)0 Zo.Jlt II IIII 

Date/11me Rec:eived by:Received br:tSlpafllr.J (I) Relinquished by :ts'Pn~lIffII('"Oote/11meReinqulshed by: (s gnafllr " (\ 

I I 
ReceMdt1(!~J (4)R-Ilnqulshedby :(SI9fH1,,,.J (31 OotelTlme felin~1shedbf.t57gnClf'u",J(4)Received by:fS~nGftnJ (31 Oote lTi me 

I I 
I 

me RemarksReUnquistled t1(:f!>i9lK11u",J (~I OotenIH RlIOlIMlcI for LAbonmry by: 
DaMrfSi9fH'1urwJ 

SAMPLER (Si~naTure) _ 



I I I I I I I I I I I I I I I I I I• 

d~::-
RECEIPT FOR SAMPLES 
PROJECT NAME: _ FIELD LOG BOOK REFERENCE NUMBER: _ 

PROJECT ADDRESS: _ SAMPL.ED BY: _ 

PROJECT NUMBER: _ SPLIT WITH: _ 

NO. OF 
SAMPLE LOCATION REMARKSCO~Rs"FAIN 

R.C:e&ved ~ (SI~"~J TelepllOne 

Tifl. Oa,. Tim. 

0­ lD LOG 
IsA~PLE ~ os: SPLIT BOOK 
NUMBER 

DATE TIME 0 a: SAtIA..ES PAGE TAG NUMBERS 
u ~ NO. 

. 

Transf.rred bJ ISign.,~ 

Oa,. TI III. 



-
- clli

lMrU 

O~~ 

PROJECT NAME: 

AIR MONITORING FORM 

DATE: 

- PROJECT NUMBER: INSTRUMENT: 

- RECORDED BY: CALIBRATION DATE: 

HEATHER CONDITIONS: CALIBRATED BY:-
-
-

TIME LOCATION 
WIND SPEED 

AND DI RECTION READING OB~ERVATIONS 

-
-
-
-
-
-
-
-
-

RECORDING PROCEDURES/REMARKS: _ 

-
-

-




- clliL. FIELD CHANGE FORM 

- PROJECT NAME: 

- PROJ ECT NO.: FIELD CHANGE NO.: 

- LOCATION: DATE: 

- FIELD ACTIVITY DESCRIPTION: 

-


-

- 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 

- Slug Test 

Project:	 _ Measured By: _ -
- Type of Test: _	 Water Level Measurement 

Reference Point: _ 

- Location: _ 

- Test No: _ 

-
- Date Time 

Depth to 

water 

!Ell 

Head 

!Ell Correction 

Corrected 

Head 

!Ell 

Elapsed 

Time 

(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 

-

-

-


,(us t ~mer laboratory Analyt1cal Requ1rements·
Sa;-:-le Sample
Cc:je Code ·YOA *BNA ·YOA "PEST "METALS "OTHER 

GC/MS GC/MS GC PCB 
------.-----­ --------------­ .... _--­ ------­ ------­ -------­ .--------­ ---------­

r 

-
-
• 

-
-
-
-
-
-
-

* Check Appropriate Boxes 

* CLP. Non-ClP (PLEASE* HSl. Priority Pollutant 
INDICATE YEAR OF PROTOCOL) 

, 

_.. 

.. ' ... :" 
:, . ...-y ....- Page 1 of 7 



--

-
-
- NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

- SAMPLE PREPARATION AND ANALYSIS SUMMARY 
B/N-A

ANALYSES 

-
-

-


-

-

-

-

-

-


SArI,,. l ~ I D MATRIX DATE 
COLLECTED 

DAlt. REeD 
AT LAB 

DAn. 
EXTRACTED 

DAlt 
ANAl YZED 

. 

r.
 

-
.., 

I -

- 'page 2 of 7 



NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
: ~l .O~RE? • t- SA~~~E F~E:~~f.lION ~NO ANALySIS SUMMAR~ 

-
----.---------.------------------------------------------------------­

SAMF:.E 10 A~JAi. ~ i ICr\L. EA':'F~C'T: 0'" flllJ1h,ARy (tIL/COM 
PRC,TClCOL P1ETl"IOCi CLEAN UP FACTOP- :-----------:--------:------------:------------:----------:----------. 

- :-----------:--------;------------:------------:----------:----------:
 
:-----------:--------:------------:------------:----------:----------:
 
:-----------:--------:------------:------------:----------:----------:
 -

-
- :-----------:--------;------------:------------:----------:----------:
 

:-----------;--------:------------:------------:----------:----------:
 
:-----------:--------:------------:------------:----------:----------:
 
:-----------:--------:------------:------------:----------:----------: 

..- :-----------:--------:------------:------------;----------:----------: r
 

:-----------:--------:------------:------------:----------'----------:
 - :-----------:--------:------------:------------:---------- ----------:
 

- :-----------:--------:------------:------------:---------- ----------:
 
:-----------:--------:------------:------------:---------- ----------:
 

- :-----------:--------;------------:------------:---------- ---------­
" 

r 

-----------:--------:-----------~:------------:---------- ---------­- -----------:--------:------------:------------'---------- ---------­
-----------:--------:------------:------------ ----------.----------'
 - -----------;--------J------------:------------ ---------- ---------­
-----------:-------- ------------:------------ ---------- ---------­- I 

• 

-----------1-------- ------------:------------ ---------- ---------­
I- -----------:-------- ------------1------------ ---------- ---------­

-----------:-------- ------------:------------ ----------1---------­
J - .-----------:-------- ------------:------------ ----------1----------: 1 1 --­

1-----------1-------- ------------:------------.----------1----------:- I I I 

I-----------I--------I------------I------------I---~-----1----------,
I I I I' I 

.-~ - 1-----------1--------1------------1------------1----------1----------, 
1-------....--I--------I------------I------------I--.......--~-1----------, ~.;;.;:~~. -...
-, j.: -: _. .. ~. ~~~; ;~.~~-;.~ .- . page 30f 7 



--

., .
. .. ..' -

-
 NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

-
SAMPLE PREPARATION AND ANALYSIS SUMMARY - VOA 

ANALYSES 

-
-
-
.. 
-
-
-

Sk~~LE 10 MATRIX DATE DATE REC'D DATE DAIt. 
COLLECTED AT LAB EXTRACTED ANALYZED 

I 

I 

. 
.•. 

r. 

-

-

-

-
-
- ..., 

I 

-

.. - -.•~ .,!' ~ ......-.. .., - 'pa~~4 of 7 

-~r . 



S"'\MPLE 10 IMATRIX 

I 

--

.
. ... 
'. -


-

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION -

SAMPLE PREPARATION AND ANALYSIS SUMMARY - PESTlCI DE/PCB
ANALYSES 

-
-
-
-• • 

DATE DATE RfC'D DAn. DATE 
COLltcTED AT LAB EXTRACTED ANALYZED 

I I 

I 
I I 

I I 

I i 
I 

I 

I 

I J 

I I , i, 

I ! 
I I 

• I • 
I 

I 

1, 
I 

r , 

-
i -

-
-
-
- I 

-

-

-
 ''J I 

- .... . ­
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-

-


NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
 

-
- SAMPLE PREPARATION AND ANALYSIS SUMMARY 

INORGANIC ANALYSES 

-
-
-

SAM,..~E 10 MATRIX MTIALS REQUESTED DATE OAT[ DATE 
RECEIVED DIGESTED ANALYZED 

I 
I 

J 
f 
I 

i I 
I 

! 
1 
I 

I 

I . 
I 

! 
I 

i 
j .~
I 

I 

'., I 

. 

r 

-
-
-
..
 
-

-

.. 
- _.. 

.. 

.. 
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-
.. 

: DL' •IP~ t F • , 
NEW YORK STATE DEPARTMENT OF 

SA~F~E P~EF~R~T!ON AND 

ENVIRONMENTAL CONSERVATION 

ANALVSI: SUM~A;:; ( 

- I~~~GANIC A~~~Y5ES 

- LA6uRATOR~; t1A T" 1)( A~AL,TlCAL DlH5T ION MAT"l" OIL/CC'NC
SAMPLE PR070COL PROCEDURE t'luDIFIER F~CTOR 

CODE
 

-

-
-
-
.-. . 

r 

-
-
-
-
-
-
-
-
-

t 
J 
I 
t 
I 
I 
t ""J I 

-­

J 
I 
I- I
 
I
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-

-
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-
-
-
-
-
-
-

-

-
-

-

-

-


Data Validation Reporting Forms 

-

-


2042E 4-41
 



-

DATA VALIDATION-ORGANICS.. 

Site Name: Laboratory Name:.. 
Reviewer: Date of Review: .. 
I. Data Deliverable Requirements 

-
-

A. Legible Yes No 

B. Paginated Yes No 

C. Arranged in order Yes No 

D. Consistent dates Yes No -
E.• Case Narrative Yes No.. 

-
F. Chain-of-Custody Record Yes No 

G. Sample Data Complete Yes No 

H. Standard Date Complete Yes No 

- I. Raw QC Data Complete Yes No 

- Comments: 

-

..
 
-

..
 
..
 
..
 
-

-




-

DATA VALIDATION-ORGANICS-

Site Name: Laboratory Name: _ 

-

Reviewer: ___ Date of Review: _ 

-
- II. Holding Times 

-
-

Sampl e I. D. 
Date 

Received 
Date 

Extracted 
Date 

Analyzed 
Holding Time 
Exceeded? 

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



-

-

-

-

_ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-


DATA VALIDATION-ORGANICS
 

Site Name: Laboratory Name: __ 

Rev i ewe r : 

Fract1on: 

_ 

~----------------------

Date of Review: __ 

III. Tune Summary 

Tune File I D Number. . 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Acceotable ?. Comments 



-

- DATA VALIDATION-ORGANICS 

- Site Name: Laboratory Name: 

Reviewer: Date of Review:-
Fraction: - IV. Initi a1 Calibration Summary (GC/MS1) 

- Date of Calibration: 

A. Standard Data Files-
Standard 1 ID: Cone: 

Standard 2 10: Cone: -

-

- Standard 3 10: Cone:
 

Standard 4 10: Cone:
 

Standard 5 10: Cone:
 

B. 1. All SPCC met Criteria ?- Yes No 

- 2. Calculate a SPCC average RRF 

-
Comments : _ -

-

-

-


-




-
- DATA VALIDATION-ORGANICS 

- Site Name: Laboratory Name: __ 

- Revi ewer : _ Date of Review: __ 

-
-
-

Fract ion :__.,.----­ _ Date of Calibration: 

IV. Initial Calibration Summary (continued) 

2. All CCC met Criteria? 

Yes No 

__ 

- Comme nt s : _ 

- Calculate a CCC t RSD 

-
- C. 1. Was the tune for the initial calibration acceptable? 

Yes No 

- 2. Was the calibration conducted within 12 hours of the tune? 

- Yes No 

- Commen t s : _ 

-

D. Overall assessment of the initial calibration: 

- (list the associated samples) 

-
-

-




-
- DATA VALIDATION-ORGANICS 

- Site Name: Laboratory Name: __ 

-
-
-

Revi ewer : _ Date of Review: 

V. Pesticide Initial Calibration Summary 

Date of Ca1ibration: _ 

Co1umn : __ primary confirmation 

__ 

-
- Commen t s : 

A. Analytical Sequence Check 

Acceptable? Yes No 

_ 

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

.. Yes No 

- Comme nt s : _ 

-

-
.. 

C. Was the linearity check criteria (± lOt RSD 
column) met? 

Yes 

on 

No 

the quantitation 

.. Calculation 

- Comme nt s : _ 

-




-
DATA VALIDATION-ORGANICS-

Site Name: Laboratory Name:	 _-
Reviewer:	 ___ Date of Review: _ - v. Pesticide Initial Calibration Summary (continued) 

- Date of Ca1ibration:	 _ 

- D. Has the breakdown of 4,4 1 -DDT and Endrin less than 20t ? 

- Yes No 

«20t each for the 1t column)- «20t combined for the 3t OV-1 column) 

calculation -
- Comments :	 _ 

-
E.	 Here 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: 

Rev i ewe r : _ Date of Review: 

- Fraction: _ 

- VI. Continuing Calibration Summary (GC/MS) 

- Date of Initial Calibration: ___ 

- Date of Continuing Calibration: ___ 

- A. 1. All SPCC met criteria? 

Yes No 

- Calculate a SPCC RRF 

- Comme nts : 

-

File 10: ___ 

-
-
-

2. All CCC met criteria? 

Calculate a CCC t 0 

Yes No 

- Comme nt s : _ 

-
- B. Overall assessment of Continuing Calibration 

(list associates samples) 

-

-




-
- DATA VALIDATION-ORGANICS 

- Site Name: _ Laboratory Name: _ 

Revi ewer : _ Date of Review: _ 

-
VII. Pesticide continuing Calibration Summary 

- Column: primary confirmation 

- Date of Initial Calibration: __ 

- Date of Continuing Calibration: _ File 10: ___ 

- A. Did the pesticide standard compounds show a 1 0 of the calibration 
factor of less than 151 if it was a quantitation run or 201 if it was 
a confirmation run for all compounds identified 1 

-
- Calculate 

-
- Calculate 

-
- Comments : 

-

-

-

-

-


Yes No 

a compound's calibration factor for the standard. 

a compound1s 1 0 value. 

_ 



-

- DATA VALIDATION-ORGANICS 

- Site Name: Laboratory Name: _ 

-
Reviewer: _ Date of Review: _ 

-
-
-

VII. Pesticide continuing Calibration Summary (continued) 

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

Date of Continuing Calibration: File ID: 

Yes No 

_ 

- Comments : _ 

-

. 

- C. Here the DBC retention time shifts within the specified limits? (± 21 
for packed columns. ± 0.31 for capillary columns) 

Yes No- Calibrate a DBC RT 1 D 

-
Comments : ___-

-

- D. Overall assessment of the continuing calibration:

(List the associated samples) 

-
-

-

-




__ 

__ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-


DATA VALIDATION-ORGANICS 

Site Name: Laboratory Name: 

Rev i ewer: _ Date of Review: 

Fracti on:	 _ 

VIII. Internal Standard Area Summary (GC/MS) 

Were	 all internal standard peak areas within the contract limits? 

Yes No 

If No. please note below. 

Internal Standard 
Sample Outs ide Limits 

Amount Above 
Contract Requirement Comments 

-




-

- DATA VALIDATION-ORGANICS 

- Site Name: Laboratory Name: __ 

-
-
-
-
-

Rev i ewer: 

Frac ti on: 

IX. Blank Summary 

Date/Time of Analysis: 

Compound 

_ Date of Review: 

_ 

__ 

Concentration 

File ID: 

__ 

_ 

Comments 

-
-
-
-
-
-
-
-

List the samples associated with this method blank. 

-

-

-




-
DATA VALIDATION-ORGANICS-

-
-
-
-
-
-

Site Name: Laboratory Name: 

Revi ewer : _ Date of Review: 

Here all surrogate recoveries within the contract limits 1 

Fraction: _ 

x. Surrogate Recovery Summary 

Yes 

If No, please note below. 

No 

-
-

Sample 
Surrogate Compound

Outside Recovery Limits 
Amount Above 

Contract Reauirement 

-
-
-
-
.. 
-
.. 
.. 
-

_ 

_ 

Comments 



-

- DATA VALIDATION-ORGANICS 

-
Site Name: Laboratory Name: __ 

-
Rev i ewer: _ Date of Review: __ 

- XI. Matrix Spike/Matrix Spike Duplicate Summary 

frac ti on : _ 

- Sample 10: __ Ma trh : _ 

-
-

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: _ 

Revi ewer : _ Date of Review: _ -
I. Holding Times 

-
- Sampl e I. D. 

Date 
Received 

Date 
Extracted 

Date 
Analyzed 

Holding Time 
Exceeded? 

-
-
-
-
-
-
-
-
-

-
-
-



-
- DATA VALIDATION-INORGANICS 

-
Site Name: Laboratory Name: _ 

-
-

Rev1ewer: 

As soc1 ated Samples : 

II. Initial Calibration 

___ Date of Rev1ew: _ 

_ 

-
-

1. Were all 

Comments : 

initial 

Yes 

instrument calibrations performed? 

No 

_ 

-
-
-

2. Were the initial calibration vert1f1cat1on standards analyzed 
contract specified frequency? 

Yes No 

at the 

- Comments : _ 

-
- 3. Were the initial calibration results within the control limits listed 

below? 

- For tin and mercury:
For all other metals: 

80-120t of the true value 
90-110 of the true value 

- Yes No 

If "No", note ana1ytes _ 

-
-
-
-



-
- DATA VALIDATION-INORGANICS 

-
-

Site Name: 

Reviewer: _ 

Laboratory Name: 

Date of Review: 

_ 

_ 

-
-
-

III. Continuing Calibration 

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

Yes No 

- Comments : _ 

-

-
-
-
-

2. 

If "No". note ana lytes 

Here the continuing calibration results within the control 
listed below? 

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

Yes No 

limits 

_ 

-
-
-
-
-
-



-
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.	 Were all the analytes below the CRDL in the method blank? 

Yes No -
- Comments :	 _ 

-

- B. Calibration Blanks 

-
1. Here all initial and continuing calibration blanks analyzed at the 

contract specified frequency? 

Yes No 

- 2. Were all the analytes below the CRDL in all the calibration blanks? 

- Yes No 

- Comments : _ 

-

-

-

-




-
- DATA VALIDATION-INORGANICS 

Site Name: Laboratory Name: _-
Rev i ewer: _ Date of Review: _ - v. Duplicate Analysis 

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

Yes No
-
Comments : _-

-

- 2. Were control limits for the relative percent differences (RPD)

each analyte? 
met for 

Yes No 

- Comments: _ 

-
- For sample values >5 times the CRDL, the RPD control limit is ±20t 

- For sample values <5 times the CRDL, the RPD control limit is ±CRDL. 

If sample results were outside of the control limits, all 
with that duplicate sample should have been flagged with-

-
-
-
-
-

data associated 
a "*" 



-
DATA VALIDATION-INORGANICS-

Site Name: Laboratory Name: _-
Reviewer: __ Date of Review: _-
VI. Matrix Spike Analysis - 1. Was a matrix spike prepared and analyzed at the contract specified 

frequency?
 

Yes No
 -
- Comments : _ 

-
- 2. Were the matrix spike recoveries within the contract specified control

limits (75-l251)? 

- Yes No 

If II Noll • note analytes _ 

-
-

Data should have been flagged with IIN 
II 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: __ 

-
-

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

ICP Interference Check Sample SummaryVII. 

Yes No 

- Comme nt s : ___ 

-

2.	 Were the serial dilution differences within the contract specified 

1i mits of ±w-101.-
Yes	 No - Comme nt s :	 _ 

-
-
-

3. Was the ICP CRDL check standard analyzed at the contract specified 
frequency for the ana1ytes required? 

Yes No 

- Comme nt s : ___ 

-

-

-

-

-




-

- DATA VALIDATION-INORGANICS 

Site Name: Laboratory Name: _-
Revi ewer : _ 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 
limit of ±w-20t of the mean value? 

Yes No 

If "No". note ana1ytes _ 

-
-
-
-
-
-
-
-



-
- DATA VALIDATION-INORGANICS 

- Site Name: Laboratory Name: ___ 

Revi ewer : _ Date of Review: ___-
VIII. Laboratory Control Sample Analysis- 1. Was a laboratory control sample analyzed at the contract required 

frequency?
 

Yes No
 -
Comments: _ -

-

- 2. Were the percent recoveries within the control 

(except for Ag and Sb) for each analyte? 
limits of 80-120t 

- Yes No 

- Comments: _ 

-

-

-

-

-


-

-




-

- DATA VALIDATION-INORGANICS 

- Site Name: Laboratory Name: __ 

Rev i ewer : _ Date of Review: __ -
IX. Furance Atomic Absorption Analysis -

-
1. Were duplicate injections performed for all ana1ytes (except for the 

Method of Standard Addition [MSAl which requires single injections 
only)? 

Yes No 

- Comme nt s : _ 

-
- 2. Where the concentrations were above the CRDL. did the two runs agree

within the 20t of the relative standard deviations for each analyte1 

Yes No -
If II No II. note ana1ytes ...."....- ----:- ---:-:- -:-:-."....-_- 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 IIM II . 

-
3. Did the preparation blank analysis produce spike recoveries of 85-115t1 

Yes No-
Comment s : _ -

-

-

-

..
 
-




-
- DATA VALIDATION-INORGANICS 

- Site Name: Laboratory Name: __ 

- Reviewer: ___ Date of Review: __ 

-
-

IX. Furnace Atomic Absorption Analysis (continued): 

1. Here analysis (post digest) spikes performed
and concentration levels (2x CRDL)? 

Yes No 

on all required samples 

- Comme nt s : _ 

-

- 5. For those samples whose initial spike recovery was 

sample dilution and respiking performed? 
less then 40~. was 

- Yes No 

-
Commen t s : _ 

-
-

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

Yes No 

- Comme nt s : _ 

-
-

-

-

-




III 

•
 

..
 
•
 

..
 
•
 

..
 
•
 

..
 
•
 

•
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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 

iIIness or injury during the field program at the site. Since every safety hazard associated 

with the site cannot be anticipated, precautions wiII be taken to prevent iIIness 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 -
wiII be applicable for each task of this investigation. The application of this plan wiII 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 landfiII is an active municipal landfill located approximately 0.6-

-
mile northwest of the ViIIage of Brookhaven, Suffolk County, New York. The landfiII is 

between Horseblock Road, Woodside Avenue and Sunrise Highway (NYS Route 27). The 

landfiII, 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 landfiII is owned by the Town of Brookhaven. The 

landfiII 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 coIIection system is in place. Leachate generated at the landfiII is -
coIIected 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 landfiII 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. 

2043E 5-2 
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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.5-I. 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: 

Migra tion 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. I 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 

-
-
-
-
-
-
-
-
-
-
-

Active sanitary landfill 

Low 

Landfill leachate 

Active 

Liquid organic and inorganic compounds, 
methane gas 

Toxic, volatile 

Dust, liquid, vapors, gas 

Inhalation, skin, eyes 
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-	 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) 

~organic Parameters 

Iron 
Magnesium 
Manganese 
Lead 

Gases 

Methane 
Hydrogen sulfide 

Leachate Chemical Data 

Volatile Organic Compounds 

Benzene 
Chlorobenzene 
Ethylbenzene 
Xylene (total) 

~organic Parameters 

Iron 
Magnesium 
Manganese 
Lead 

Gases 

Methane 
Hydrogen sulfide 

Range 

ug/1 

2.0 -4.0 
2.0 - 7.0 
1.0 - 9.0 
3.0 - 8.0 
9.0 

mg/1 

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 

6 
24 
15 
32 

mg/1 

21.9 
56.7 
0.28 
0.04 

ug/1 

Data not available 
Data not available 
Data not available 
Data not available 

mg/1 

280 
34 
36 
ND 

Data not available
 
Data not available
 

*	 Based on 8/89 ground water analytical data, 12/89 Cell No. 1 leachate analytical data 
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-
INHALAnON EXPOSURE LIMITS OF CHEMICALS KNOWN - TO BE IN THE GROUND WATER AND LEACHATE 

IN THE BROOKHAVEN LANDFILL AREA
 

-
 Chemical 

- Volatile Organic Compounds 

Benzene 
Chlorobenzene 
Ethy1benzene - Toluene 
Xylene- Inorganic Parameters 

Iron 
Magnesium -
Manganese 
Lead- Gases 

Methane- Hydrogen sulfide 

-

-

-

-

-

-
-

• The OSHA PEL is 1 ppm. 

ACGIH 
TLV(ppm) 

10· 
75 
100 
100 
100 

(mg/m3) 

10.0 
15.0 
5.0 
0.05 

none 
10 

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: 

-
o Presence of explosive levels of gases such as methane. 

- o Presence of noxious odors from putrefied wastes. 

o Presence of toxic gases such as hydrogen sulfide. 

o Presence of low levels of toxic gases from landfill gas. - o Contact with contaminated soil and water. 

-
• 
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5.3.4 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 Site 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 General 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: 

- o Project goals and objectives 

- o Overview of the Health and Safety Plan
 

o Safety and health requirements and procedures
 

o Chemicals contaminating the site and their properties 

o Potential health and safety hazards -
o Safe sampling procedures 

o First aid and emergency procedures-
o Use of respiratory protection 

- o Decontamination procedures 

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 Eguipment -
- 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: -

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

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 wilt 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 wilt 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: 

0 Disposable coveralls 

0 Safety shoes 

0 Rubber boots 

0 Work gloves 

0 Vinyl gloves 

0 Hard ha t or head cover 

0 Safety glasses or goggles 

0 Respirator 

0 Two-way radio 

0 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 

prohibi ted. 

- 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 

- opera tions. 

- 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 condi tions. 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: -
o	 Warning systems -
o	 Visual signals 

o	 Two-way radios - 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: 

- o Long handled scrub brushes 

o Plastic sheeting- o Plastic tubs for hand and face washing 

o Paper Towels 

o First aid kit -
o Portable eye wash station 

- o Hand soap solution 

o Five gallon water container 

- 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: 

-
o Emergency personnel 

- o First aid
 

o Personal protective equipment
 

o Standard procedures 

o Evacuation procedures -
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 Rescue 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 

Designa ted 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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-
 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 -
exposure to hazardous materials or from the physical demands of 

protective equipment. The examination is to include the following:-
..
 0 Occupational history
 

0 Medical history 

0 Comprehensive physical.. 
0 Pulmonary function test 

0 Blood profile.. 
0 Visual exam
 

0 Complete blood count
 

-
.. 0 Audiometric test 

0 Hemoglobin 

0 Otoscoptic (auditory) exam 

0 Routine urinalysis 

0 Tetanus- 0 Serum chol inesterase 

0 Stress test .. 0 Liver function 

0 General neurological test .. 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: -
o A log of persons trained and the training received-
o Safety inspection reports 

- o Accident and incident reports
 

o Moni toring reports
 

o Documentation on persons receiving medical exams 

o Documentation regarding medical treatment -
o Personnel medical record will be kept by the physician-
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 landfill, 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 (Overall)-

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&Bl - 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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FUNCTIONAL ORGANIZATION CHART
 
FOR
 

TOWN OF BROOKHAVEN - BROOKHAVEN LANDFILL
 
PHASE II AND PART 360 HYDROGEOLOGIC INVESTIGATION - PROJECT TEAM 

NYSDEC 
PROJECT DIRECTOR 

To be announced 

NYSDEC 
FJELD SUPERVISOR 

PROJECT DIRECTOR 

Thomas F. Maher 
D&B 

NYSDEC 
PROJECT MANAGER 

To be announced 

I 
I 
I 

PROJECT MANAGER 

Niculae N. Emandi 
D&B 

To be announced 

HEALTH Be SAFETY 
omCER r---------­ James E. Brower 

D&B 

BROOKHAVEN
PROJECT MANAGER

James Heil

I 
QA/QC OmCER 

~------_. Edward D. Santoro 
D&B 

I
 
I I I
 

FIELD OPERAllONS SURVEYORMANAGER 

William F. Dorsch To be announced 
D&B 

I 
FIELD GEOLOGIST 

SUBCONTRACTOR 
SERVICES 

Analytical Laboratory 
NYTEST Environmental 

Drllling 
To be announced 

Stanley T. Beames
 
D&B
 

d@ Dvirka 
ando Bartilucci 
CONSULllNG ENGINEERS FIGURE NO. 6-1 

Syosset. New York 
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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. ~l 

..	 PHASE n AND PART 360 HYDROGEOLOGIC INVESTIGATION PROJECT TEAM
 
BROOKHAVEN LANDFILL
 

.. Brief Description 
Name Affiliation Title of Responsibilities 

* NYSDEC-Region I Project Director	 Overall project director- for NYSDEC and assures 
compliance of project with 
DEC technical policy.-

* NYSDEC-Region I Project Manager Provides day to day 

- guidance to consultant. 

*	 NYSDEC-Region I Field Supervisor Field oversight. 

James Heil Town of Brookhaven Project Director Provides administrative
- oversight for the project
 
on behalf of the Town.
 

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

Nicolae Emandi D&B Project Manager	 Manages technical aspects 
of project for consulting 
firm. -

.. James Brower D&B Health and Prepares Health and Safety 
Safety Officer Plan in compliance with 

NYSDEC/NYSDOH guidance. 

Edward Santoro D&B QA/QC Officer	 Prepares QA/QC Plan for 

-
- sampling program and over­

sees implementation of 
QA/QC in field activities. 

William Dorsch D&B Field Operations Responsible for coordi-
Manager nating all field activi­

ties, supervises all - sampling, and assures 
Health and Safety, QA/QC..	 Plans are followed. 

Stanley Beames D&B Field Geologist	 Responsible for collection 
of samples, completing.. field notes and imple­
menting decontamination 
procedures... 

*Unknown at this time. 

.. 
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 Table No. 6-1 (continued) 

- PHASE II AND PART 360 HYDROGEOLOGIC INVESTIGATION PROJECT TEAM 

-

...-
... -

-
- ... 

-

-

-
-
-
-
-
-
-
-


BROOKHAVEN LANDFILL
 

Affiliation 

... Surveyor 

NYTest Environ­ Analytical 
mental, Inc. Laboratory 

... Driller 

Brief Description 
of Responsibilities 

Responsible for surveying 
of sampling points and 
well casing elevations. 

Assures that laboratory 
complies with all aspects 
of NYSDEC, QA/QC proce­
dures. 

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 II AND PART 360 HYDROGEOLOGIC INVESTIGATION
 

o 
o o ~ N n ~ ~ ~ ~ 00 m 0 ~ N n ~ ~ ~ ~ 00 m n 

~ N n ~ ~ ~ ~ 00 m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ <"I <"I <"I <"I <"I <"I <"I <"I <"I <"I 

PROJECT TASK WEEKS 

Task 1.0 - Description of Current Situation . ­
(Collection/Review of Additional ExistIng Information/Data) ­

Task 2.0 - Wor1< Plan 
2.1 Preparation of Draft Wor1< Plan 
2.2 NYSDEC Review of Draft Wor1< Plan 
2.3 Preparatfon of Flnal Work Plan 

Task 3.0 - Site Investigation 
3.1 Sollcft Well Installation Bids 
3.2 Select and Contract with Driller 
3.3 Well Installation 
3.4 Ground Water Sampling/Slug Testfng 
3.5 Laboratoty Analysis 
3.6 Data Validation 

Task 4.0 - Data Analysis 

Task 5.0 - Report Preparation 

Dvirka

d~ ando Bartilucci 
CONSULTING ENGINEERS FIGURE NO. 6-2 

S)"Osset, New York 
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7.0 REPORTING REQUIREMENTSIFORMAT
 

-
7. I 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 

-
2045E 7-1
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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, 

features, and sensitive receptors. 

surface water and ground water hydrologic 

-
Hazard Ranking Score - A final application of the HRS with worksheets that will 

incorporate all information collected in the investigation of the site. 

-
-

Recommendations -

analytes and reporting) 

closure and expansion. 

-
-
-
-
-
-
-
-
-
-
-

Recommendations for continued monitoring (frequency, 

as part of the Environmental Monitoring Plan for landfill 

-

-
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8.0 REFERENCES
 -

-
NYSDEC - Division Technical/Administrative Guidance Memorandum: 

Investiga tion Generic Work Plan - HWR-88-4007 (5-9-1988) 

Phase II 

- NYSDEC - 6 NYCRR Part 360 Solid Waste Management Facilities - Effective December 

31, 1988 

- US Geological Survey ­

-
-

US Geological Survey ­-
-

US Geological Survey ­-
-

Ground Water Flow and Solute Transport at a Municipal Landfill
 

on Long Island, New York
 

Part 1 - Hydrogeology and Water Quality (Report 86-4070) (1988)
 

Part 2 - Simulation of Ground Water Flow (Report 86-4106)
 

(1988)
 

Part 3 - Simulation of Solute Transport (Report 86-4207) (1988)
 

Organic Compounds in Ground Water Near a Sanitary Landfill in
 

the Town of Brookhaven, Long Island, New York (Report
 

85-4218) (1986)
 

Hydrogeology and Chemical Quality of Ground Water Near the
 

Brookhaven Landfill Site, Town of Brookhaven, LI, New York
 

(1985)
 

EA Science and Technology - Engineering Investigations at Inactive Hazardous Waste-
-

Dvirka and Bartilucci ­

-
Dvirka and Bartilucci ­-
Dvirka and Bartilucci ­-

-
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Sites - Phase I Investigation Brookhaven Landfill ­

Horseblock Road Site No. 152041 (1987) 

Town of Brookhaven Scavanger Waste Landfill Leachate Study 

(September 1981) 

Town of Brookhaven Municipal Landfill Technical Support 

Document for Modified Consent Order (March 1987) 

Town of Brookhaven Ground Water Assessment Report 

Brookhaven Landfill (January 1990) 
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TECHNICAL PROVISIONS 

SECTION -
WELL CONSTRUCTION- PART 1- GENERAL 

-	 1.01 Scope of Work 

A. 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 locations at the site.- (Exact well locations will be provided to the Contractor 
at a later date.)- B. 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. 

- C. 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; 

-
-
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..
 

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). 

..	 1.02 Reference to Standards and Regulations 

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

B.	 The latest revisions of the New York State Environmental 
Conservation Law, Article 15.- 1.03 Permits and Reports 

.. 

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

.. 1.04	 Description of the Wells 

A.	 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. 

B.	 The actual depths (and screen settings) for each of the 
well s shall be determi ned 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 i'nterface 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 Description of the Site .. 

.. 

A. 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 • .. 

1.06 Qualifications 

.. A. 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 • .. 

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

C.	 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. 

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

1. 07 Submitta1s 

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

B.	 During drilling of each well, a daily driller1s- 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. 

C.	 During drill ing 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.
 

1.08 Handling of Materials
 -
A.	 All 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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B.	 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. 

C.	 The Contractor shall be responsible for obtaining potable 
water for drilling and constructing the wells.- D.	 Well development water and borehole flushing water shall 
be pumped into DOT approved 55 gallon II ri ng topll drums 
located near the well. No water shall be allowed to flow-	 on the site surface, unless approved by the Town. 

E.	 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 II ring topll 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. 

1.09 Well Acceptance Criteria-
A.	 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.-

B.	 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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-
-
- C.	 No payment will be due to the Contractor if he fails to 

meet those requirements set forth in Sections 1.09A and 
1.09B.-

1.10 Warranty 

A.	 All 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. 

B.	 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.
 

1.11 Additional Work - A.	 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- materi a1 s, as determi ned by the Town and as specifi ed by 
the Contractor in his bid price schedule. 

1.12 Measurement	 and Payment-
A.	 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.-

1.13 Contract Drawings-	 The following figures form a part of this contract: 

- Drawing No.1 Location of Brookhaven Municipal 
Landfi 11 

Drawing No. 2	 Proposed Monitoring Well Locations- Drawi n9 No. 3	 Plan for Construction of 
Monitoring Wells -

- B-6 
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1.13 Contract Drawings (cont'd) 

-
-

Drawing No.4 

Drawi ng No. 5 

Locking Vault Box for Monitoring 
Well 

Equipment decontamination pad 

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

-

-
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PART 2­

2.01 -
A. -

-
B.-


-

2.02-

A. 

-
-
-

B.-
-
 C.
 

2.03-
A.-


-

-

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 O.OlO-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 
threaded joints together. 
the screen to the casing. 

to the casing by screwing the 
No glue shall be used to join 

Sand Pack 

Sand shall be employed as a pack materi ali n each 
monitoring well. The selection of sand for the screen 
packing shall be determined by the Contractor and 
approved by the Town. 

B-8
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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- EXECUTION
 

- 3.01	 Borehole Construction 

A.	 Decontaminate equipment as per Paragraph 3.04. - B.	 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.
 

C.	 Auger shall be 6-1/4-inch inside diameter (1.0.) and 
casing used in cable tool or spin casing shall be 6-inch 
1.0.-

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. 

-
 E. 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.- 3.02	 Split Spoon Sampling 

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

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

C.	 The split spoon sampler shall be a 2-inch 00 steel 
cylinder. 1-3/8 inch 10. 24-inches long. split barrel-	 driven vertically into the undisturbed formation at the 
bottom of the drilled hole. 

-
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.. 

.. D.	 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. 

E. 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 • .. 

3.03 Casing and Screen Installation 

.. A.	 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 •.. 

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

C.	 Centralizers may be employed by the Contractor as an 
..	 optional method of assuring centralization and plumbness • 

with prior approval of the Town. 

D.	 All 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). 

E. All drilling and well construction methods shall be as 
.. approved by the Town • 

.. 

.. 
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.. 3.04 Decontamination Procedures 

A. All 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. All 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. 

B.	 All 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. 

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

D.	 All decontamination activities for drilling/well 
installation/sampling equipment will be performed at the 

..	 decontamination facility to be provided/constructed by the 
Contractor. 

E.	 All decontamination equipment and supplies shall be.. provided by the Contractor • 

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

G.	 All 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. 

3.05 Sand Pack Installation .. 
A.	 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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- 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.-

3.06 Bentonite Seal - A.	 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.
 

- 3.07	 Cement/Bentonite Grout Seal 

A.	 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.-

B.	 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 lime (CaO) may be 
added to facilitate pumping. 

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

- D.	 All grout shall be allowed to cure for a mlnlmum of 12 
hours or as necessary to provide a proper cure prior to 
starting the next phase of work. - E.	 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. -

3.08 Neat Cement Grout- A.	 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 1i mi ted to: 

-

-
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- 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. - B.	 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. 

3.09 Vault Box and Locking Cover-
A.	 The Contractor shall furnish and install a vault box with 

locking 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. 

B.	 Concrete for the pad shall be Type II Portland Cement.- C.	 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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- 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. -

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

3.10 Well Development -
A.	 Each well shall be developed by surging, using compressed 

air (double airline oil 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.- B. All 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. 

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

3.11 Well Abandonment- A. 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 we 11 

-
-
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-
 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. -	 3.12 Protection and Site Cleanup 

A.	 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. 

- B. 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: 

Tit 1e:	 Date:

Company Name: 

Company Address: 

Item Description 

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

a.	 Site Mobilization 

b.	 Provision/Construction 
of Decon Pad 

c.	 Set Up at Each Well** 

d.	 Site Demobilization 

2.	 Borehole Drilling 

a.	 Shallow {0-40 feet)*** 
(l3 well s) 
(6-1/4" 10 auger or 
6"	 10 casing) 

*Unit Price must include all 

Total 
Estimated Unit Price* Item Price 

Unit Quantity Dollars Dollars 

Lump Sum Once 

Lump Sum Once 

Each Well 22 Well s 

Lump Sum Once 

Lineal 520 Lineal
 
Foot Feet
 

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
 -
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.. 

.. 
Item Description.. 

b.	 Deep (0-140 feet) 
(9 we 11 s).. (6-1/4" ID auger or 
6" ID casing) 

..
 3. Soil Sampling (split spoon)
 
(including cleaning) 

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

4.	 Well Installation .. a.	 2" Schedule 40 PVC Casing 

1.	 Shallow (0-20 feet)..	 (13 well s) 

..
 2. Deep (0-130 feet)
 
(9 we 11 s)
 

5.	 Screen Installation 

.. a.	 2" Stainless Steel 
Schedule 304 
(20-40 feet) (13 wells).. 

..
 
b. 2" Stai nl ess Steel
 

Schedule 304
 
(130-140 feet) (9 wells)
 

6.	 a. 2" Vented PVC well caps 
(Schedule 40).. 

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

7.	 Sand pack .. 

-

Unit 

Lineal 
Foot 

Per Soil 
Sample 

Lineal 
Foot 

Lineal 
Foot 

Lineal 
Foot 

Li neal 
Foot 

Cap 

Plug 

Bag 
(100lbs) 

Estimated Unit Price* 
Quantity 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 
Item Price 

Dollars 

CP-2
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Item Description- 8. Bentonite Seal 

- 9. Cement/Bentonite Grout 

10. Neat Cement Grout-
11. Well Development (22 wells)-
12.	 Vault Box and Locking 

Cover-
- 13.	 Provide Containment of 

Drillings and Cuttings 

-
14.	 Provide Containment of 

Purge and Well 
Development Water -

15.	 Stand-By Time -
TOTAL AMOUNT OF BID (IN FIGURES) 

TOTAL AMOUNT OF BID (IN WORDS) -
Note: Estimated time to complete:-

Estimated 
Unit Quantity 

Bucket 90 Buckets 
(501bs) 

Bag 2400 Bags 
(941bs) 

Bag 50 Bags 
(941bs.) 

Per Hou r 88 Hours 

Per Vault 22 

Total 
Unit Price* Item Price 
Dollars Dollars 

Box and Vaul t Boxes ---- ­Locking 
Cover 

and Locking 
Covers 

Per 180 
55 55 Ga 11 on 
Gallon Drums 
Drum 

Per 170 
55 Gallon 55 Gallon 
Drum Drums 

Hour 40 Hours 

$---- ­

_ 

______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 anyone 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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-
- INTRODUCTION 

The Model OVA 128 CENTURY Organic Vapor 
Analyzer (OVA 128) lS manufactured ln- three conflgurations. These are: 

Baslc Flame Ionization Detector for 
monitoring total hydrocarbons- • 
Gas chromatograph supplied wlth twO• columns 

Gas chromatograph tri-column for- • Benzene Analysis. 

A battery charger can be ordered for 
either 
ac, 50-

-
-
-

120 V ac, 60 Hz or for 220 V 
Hz. Classifications are: 

FM certified for use in Class 
I, Groups A, H, C, and 0, Di­
vlsion 1 hazardous environ­
ments. 

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

Accessories for the OVA 128 are: 

Strip Chart Recorder - either 
FM or dAS~EFA certifled. 

Activated Charcoal Filter Assem­-
-

bly - used for zeroing the 
analyzer in a contaminated 
environment. Also used wlth 
dessicant as a moisture trap. 

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

Septum Adapter for direct, on­
line injectlon with the GC. 

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

7he OVA 128 is a sensitive instrument 

-
- jeslgned to measure trace quantitles 

~f organlC materials in air. It is 
essentlally a flame ionization detec­
~or such as utilized in laboratory gas
=hromatographs and has similar analy­
~ical capablllties. The flame ioniza­
~ion detector is an almost universal 
:etector for organic compounds with 
~he sensitivity to measure in the - ?arts per million range (V/V) in the 
?resence ot atmospheric moisture, ni ­
~rogen oxides, carbon monoxide, and 
=arbon dioxlde.-

-

-


MI811-132 
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The instrument has broad application 
since lt 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 Xl, XIO, and XIOO 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. Deslgned 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 Corporatlon (FM) for 
use in Class I, Groups A, a, C, & 0, 
Division I hazardous locations. Simi­
lar foreign certificatlons 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 conditions, of causing igni­
tion of hazardous mixtures in the alr. 
In order to maintain the certified 
safety, it is important that the pre­
cautions outlined in this manual be 
practiced and that no modificatlons be 
made to these instruments. 

It is hlgnly 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 

7::.~ :-,:.; i,2d M;.l:·:·':~:' 13 j~31~ned to 
,J~t~:: .1:1d :n~a"Jre .,az.1:Jous organic 
~a?~:s .lna gases found 10 ~ost indus­
t:~~5. It has ::road dppli=ation since 
It ~!S a che~lca::i :~"lstant samplln9 
sJs:~~ .lnd can be calibrated to almost 
.11: ::;3::1= ~apors. It can prOVide 
3::~:=~e ~n~l:atlon of g.lS concent:a­
':l~:: ~-. :;,r:e:Jc three ranges: 0 to 10 
?p;:,.; : ':.:J :J:) ppm; :Jr 0 to 1000 ppm. 
~h~:~ ~e3~3ned as a 113~tw.ignt por­
ta.::''!! ~~s:r'~ment, It ::an be .?er:na­
nent:~ ~::3tal~ed to monitor a fixed 

The ~~s:rJment Jtilizes the principle 
of ~Y=:::l~en ~lame Ionization for detec­
t~?:: =~~ ~~as:.Jrement of organic va­
~~:i. :.:~ L~~:~J~e~t ~ejS~re5 organlC 
~a~c: :::lr:cer:tratlon by prodUCing a 
re3p~::=e ':0 an Jn~::own sample, which 
~an =e :alated to a gas of known com­
pos.~::~_:o wnich th~ instrument,has 
p:~v.~~51J oeen calibrated. During 
nor~a: 5~r,ey mode operation, a con­
tln~o~s sa~ple IS drawn into the probe 
and t:=~3mltt~d to the detector cham­
:>er _ • .ln lntec;'lal pumping system. 

SID:: 0ACK ASSEMBLY 

T~e sample stream is metered and 
passed thr?ugh particle filters before 
reaching tne detector chamber. Inside 
the detector cha:nber, the sample IS 
exposed to a hydrogen flame .hich 
10~lzes t~e organic vapors. When most 
organic vapors bJrn, they leave pOSI­
tively charged carbon-containin9 l?ns. 
An electriC field drives the Ions ':0 3 -
collectln9 e:ec:rode. As t~e posltlve 
Ions .lre collecte1, a current cor:es­
pondln, tQ t~e collection rate ~s ;en­
erated. ThiS c~rrent is measured ~lth -a Ilnear electco~eter preamplifier 
which has an 0UtpJt signal propor­
tional to the 10nlZ.ltion cJrrent. A 
Signal conditioning amplifier IS used 
to amplify the signal from the preamp ­
and to condition It tor subsequent 
meter or external recorder display. 
The dlSpl.1y ~s a~ Integral par: of tne 
?robe/Readout Asse:nbly and :-..1S 270 

0 -scale deflection. 

In general, the ni'drogen fla:ne ioniza­
tion detector is :nore senSl~l~e for 
hydrocar:>ons than any other ~lass of ­
organic compounds. The res?onse of 
the OVA varies from compound to com­
pound, but gives repeatable results 
with all types of hydrocarbons; Le., -saturated h:tdrocar:>ons (alka:-,es), un­
saturated hydrocarbons (alkenes and 
al~ynes) and aromatic hydrocarbons. -

-

-

-

-

-

-

-

-

-
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R:;':':OUT ~/ ... 
C::~. ·.ECTOR 

_____________ PAOBEAEADOUT 
ASSEMBLY 

UMBILICAL CORD 

'----------- ­ REFILL CONNECTOR 

FIGURE 2 
PORTABLE ORGANIC VAPOR ANAL~ZER
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- Typical response of various hydrocar­
bons, re 1at lve to methane is as fo1­
10ws:*- Compound Relative Response (percent) 

- Methane 100 (reference) 
Hexane 70 
Propane 64 
N-butane 61 
N-pentane 100 
Ethylene 85 
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 lS particularly notlceable 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. 
~aterlals containing no hydrogen, such 
as carbon tetrachloride, give the lowest 
response; the presence of hydrogen in- the compounds results in higher relative 
responses. Thus, CHC13 gives a much 
higher response than does CC14. As in 
the other cases, when the carbon to halo­- gen ratio is 5:1 or greater, the response 
will be slmilar to that observed for 
simple hydrocarbons. - *NOTE: Each OVA detector will have 
slightly differ~nt 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 ao 
~ethyl lsobutyl ketone 100-

ALCOHOLS 
Methyl alcohol 15 - Ethyl 25 
Isopropyl 65 

HALOGEN COMPO~NDS 

Carbon tetrachloride 10 
Chloroform 65 - Trichloroet~ylene	 70 
Vinyl chloride	 35 

the OVA ~as negligible response to car­
bon monoxlde and carbon dioxide which. 
due t~ t~elr structure, do not produce 
appreciao1e lons ln the detector flame. 
Thus, other organic materials may be 
analyzed in the presence of CO and CO 2• 

Applications 

(1)	 Measur~ment of most toxic organlC 
vapors present in indu~try for 
comp11ance with Occupational 
Saf~ty and Hea1tn Adminlstr3tlon 
(OSHA) requirements. 

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

(3)	 50~rce identiflcatlon and ~~a3ure­
ment for fugltive emissions 
(leaks) as deflned by EPA. 

(4)	 forensic science applications. 

(5)	 Controlling and monitoring atmo­
sp~eres in manufacturing and pack­
aging operations. 

(6)	 Leak detection related to vola­

tile fuel handling equipment.
 

(7)	 Monitoring the background level
 
of organic vapors at hazardous
 
waste sites.
 

(8)	 Q~ality control procedures geared
 
to leak checking, pressurlzed
 
system checks, combustlon effi ­

cl~ncy checks, etc.
 

Major Features 

The basic instrument consists of two 
major assemblies, the Probe/Readout 
Assembly and the Side Pack Assembly
(See Flgure 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 
remalnlng operating controls and in­
dicators, electronic circuitry, detec­
tor cha~ber, hydrogen fuel supply, and 
electrical power supply. 

-
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Other ~aJor features are: linear scale Particulate Filters 
readout, approKimately two second re­
sponse ti~e and portable operatLng 
time of 9 hours for fuel supply and 
battery pack. A battery test feature 
allovs cnarge condition to be read on 
the meter. Hydrogen flame-out is sig­
nlfled by an audLble alarm plus a vi ­
sual indlcation on the meter. The 
instr~~ent contaLns a frequency modu­
lateo detectLon alarm WhlCh can be 
preset ~o sound at a desLred concentra­
tion le~el. The frequency of the detec­
tlon a13rm varies as a functlon of de­
tected :evel glving an audible indlca­
tlon of organic vapor concentration. 
An earp~one is provlded to allow the 
operator to hear the alarm in noisy 
areas 0: to avoid disturblng workers. 

During ~se, the Side Pack Assembly can
 
be ca::~~d by the operator on elther
 
hlS left or right side or as a back
 
pack. 7:Je Probe/Readou t Assembly can
 
be detac~ed from the Side Pack Assem­

bly and disassembled for transport and
 
storage.
 

Standard Accessories 
A varle~y of sampling fixtures can be
 
used. I~ addition, small dlameter
 
tUbing can be used for remote sampling
 
or elect:ically insulated flexible
 
extensic~s can be used for places that
 
are dlfflcult to reach.
 

Telescoping Probe 
Probe le~gth can be increased or de­
creased ~ver a 22 to 30 inch range to 
suit t~e lndividual user. A knurled 
10cKlng ~ut is used to lock the probe 
at the desired length. The probe is 
attached to the Readout Assembly. 
When app:opriate, the probe is re­
placed w~th a Close Area Sampler, which 
is supp::ed as a standard accessory. 

Sampling Accessories 
Part S',J;r.=er	 Desc r iption 

510125-:	 Close area sampler ­
Connects directly to the 
readout assembly. 

510035-1	 Telescoping wand ­
Adjustable length -ac­
commodates the probe 
listed below. 

510126-1	 Tubular aiea sampler ­
Used with the tele­
scopi ng wand. 

The primary filter of porous stainless 
steel is located behind the sample 
inlet connector (see Side Pack Assem­
bly drawing). In 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 ­
disas~embled Probe/Readout Assembly,
 
the Slde 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
 

li tre per minute at 22 oC, 760 lllIlI,
 
using close area sampler


RESPONSE TIME: Approximately 2 -
seconds for 90\ of final read-
i n9. 

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 rom) 
Sidepack only.	 ­

WEIGHT: 12 pounds (5.5 kg) 
(sidepack and hand-held probe 
assembly) 

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

FLAME-OUT 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 22 0C). ­FILTERS: In-line sintered metal fil ­
ters will remove particles larger 
than 10 microns. 

OPERATI~G TEMPERATURE RANGE: 100e to 
40 C. 

MINIMUM AMBIENT TEMPERATURE: l50e for ­
Flame Ignition (coldstart). 

ACCURACY: Based on the use of a cali ­
bration gas for each range: -

-
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Accuracy in , of 

Calibration Operat~g IndIvidual Full Scale -
Temp. °c Temp. C ....!.L ..!lQ.. Xl 0 0 

20 to 2S 20 to 2S +20 +10 +10 
20 to 25 10 to 40 !20 !20 !:20-

-
RELATIVE HUMIDITY: S' to 95., Effect 

on accuracy: !20' of individual 
full scale 

RECORDER OUTPUT: 0 to 5 volts 
~rNIMUM DET£CTA8LE Lr~IT (METHANE): 

0.2 ppm 
STANDARD ACCESSORIES:- 1. Instrument carrying and
 

storage case
 
2.	 Hydrogen fuel filling hose 

assembly 
3.	 Battery charger 
4.	 Earphone -
S. Various sampling fixtures 
6. Maintenance tool KIt 

- 7. Operators manual (2 each) 
8. Padded leather carrying straps 

-
- """"..~------_ .... 
-
-

-

-

-

d- TUBe:: &-===--- r ~i 
SAMPLER r
PROBE ASSEMBlY 

HYDROGEN (ADJ. LENGTH)- FILLING HEX KEY BAITERYr 
COLUMNHOSE BRUSH WRENCHES	 CHARGER 

-
- FIGURE J
 

OVA-128 ANALYZBR COMPONENTS
 
(Gas Cbra.atograph Model Shown)
 

P1lte 5 

t: 

-
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OPERATING PROCEDURES 

Controls and Indicators 
Sidepack Assembly 

1)	 INSTR/8ATT Test Switch* - Three
 
poslelon toggle sWltch controls
 
all l~strument electrical power
 
exce~: the pump and alarm power.
 
Ie 3:30 permlts display of the
 
baetery charge conditlon on the
 
read~..l t meter.
 

2)	 PUK? (ON/Off) Switch* - Toggle 
sw.tc~ controls power to the inter­
nal ~..lmp and audio alarms. 

))	 Ig~l:er 'Swltch - Momentary push
 
bu:t=~ SWltch connects power to
 
the :;nlter cOll ln the ~etector
 
cnamcer and simultaneousLy dis­

co~nects power to pump.
 

4)	 CALI~RATE Switch (range selector)
 
-Selects the desired range: Xl
 
(0 to ::"0 ppm); X10 (0 to 100 ppm);
 
X::"CJ (0 to 1000 ppm).
 

5) CALI3RATE ADJUST (zero) Knob -Po­

tentl~meter used to "zero" the
 
lnstL.lment.
 

6)	 GAS S~LECT KNOB (span control) ­

Te~-t..lrn dial readout potentio­

meter sets the gain of the instru­

me~: 'commonly referred to as
 
spa:'! control).
 

7 )	 rtec~r=er Connector - Five-pin
 
cor-nector used to connect the
 
ins:r~ment to an external recor­

der wlth the following pin connec­

tlOl'lS:
 

?In E - + 12 V dc 
Pin H - Ground 
Pin a - Signal a to 5 V dc 

3)	 Cha=;er Connec~:lr - BNC connector 
~sej to connect the battery pack 
to t~e battery charger. 

9)	 HYORCGLN TANK VALVE - Valve used 
to s~?ply or close off the fuel 
su~?ly from the hydrogen tank. 

10)	 HYDROGEN TANK PRESSURE Indica­
tor - High pressure gauge mea­
sures pressure in the hydrogen 
fuel tank which is an indication 
of fu'!l supply. 

11)	 HYDROGEN SUPPLY VALVE - Valve 
used to supply or close off hy­
droge~ fuel to the detector cham­
ber. 

• 

•
12)	 rlYDROGEN SUPPLY PRESSURE Indica­


tor - Low pressure gauge used to
 
monitor hydrogen pressure at the
 
capillary restcictor.
 -13)	 SAMPL£ FLOW RAtE Indicator ­

Indicator to monitor the sample
 
flow rate.
 

14)	 REFII..l.o CClNNr:CTION - 1 ln AN flt ­ ­
ting to connect the hydrogen re­
flll hose to the lnstrument. 

15)	 REFILL VA~VE - Valve to open one -end of the instrument fuel tank
 
for refllling with hydrogen.
 

16)	 ~ARPHONE JACK - Used to connece 
the earphone; speaker is disabled ­
when earphone is used. 

17)	 VOLUME Knob - ?otentlometer ad­
justs the vol~me of the internal -
speaker and earphone. 

18)	 Readout and Sample Connectors ­
Used to connect the sample hose 
and umbilical cord from the Probe/ ­
Readout to the Side Pack. 

Controls and Indicators -
Probe/Readout Assembly • 
1)	 Meter - Linear scaled 270 0 meter 

displays the output signal level 
in ppm. 

•2}	 Alarm Level Adjust Knob - Poten-, 
tiometer (located on the back of 
the Readout Assembly) is used to 
set the conceneration level at 
which the audible alarm is actu­ -ated. 

-

-

-
• 

• 

*Special Switch - switch handle must be -pulled to change position. This pre­
vents accidental movement. 

-
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.. Startup Procedure 1)	 After approximately one minute, 
depress the Igniter Button untll 
the hydrogen flame lights. The 

~) Connect the ?robe/Readout Assem­ meter needle wlli travel upscale.. oly to the ~ldepack Assembly by and begin to read "Total Organic 
~ttaching the sample line and Vapors". Caution: Do not depress
electronic jack to the Sidepack.	 igniter for more than 6 seconds. 

If flame does not ignite, wait ..
 b) Select the desired samplte probe	 one minute and try again •
 
(close area sampler or telescop­

lng probe) and connect the probe
 m) The instrument 1S ready for use. 
handle. Before tightening the NOTE: If the ambient backgcound
knurled nut, check that the probe organic vapors are "zeroed out" 
accessory is firmly seated using the Calibrate Adjust knob,
against	 the flat seals in the- the meter needle may move off­
probe handle and in the tip of scale in the negative directlon 
the telescoping probe. when the OVA is moved to a loca­

tion	 with lower background. If 
c) Move the Instr/Batt Switch to the	 the OVA is to be used in the 0 to - test position. The meter needle 10 ppm range, it should be 

should move to a point beyond the ·zeroed" in an area with very 10.... 
....hite line, indicating that the bac~ground. A charcoal filter.. integral battery has more than 4 (Part No. 510095-1) can be used 
hours of operatlng life before to generate the clean background
recharging is necessary.	 sample. .. d)	 Move the In~.:/Batt Switch to the
 
"ON" position and allow a 5 minute Operating Procedures
 
warm-up.
 

e) Turn the Pump Switch on.	 The following procedure describes opera­
tion of the OVA 1n the "Survey Mode"- f) Use the Calibrate Adjust knob to to detect total organic vapors. 

set the meter needle to the level 
desired for activating the audi­ a) Set the CALIBRATE Swi tch to the..	 ble alarm. If this alarm level desired range. Survey the areas
 
is other than zero, the Calibrate of interest while observing the
 
Switch must be set to the appro­ meter and/or listening for the
 
prlate range. aud1ble alarm indication. For
 

..
 

ease of operation, carry the Side
.. g) Turn the Volume Knob fully clock­ Pack Assembly positioned on the
 
wise. side opposite the hand Wh1Ch holds
 

the ?robe/Readout Assembly. For
 
h) Using the Alarm Level Adjust knob, broad surveys outdoors, the pick­
.. turn the ~nob until the audible up fixture should be positioned
 

alarm is activated. several feet above ground level.
 
When making quantitative readings
 

i) Move the Calibrate Switch to Xl or pinpointing, the pic~up fix­

and adjust the meter reading to ture should be positioned at the
 
zero using the Calibrate Adjust point of interest.
 
(zero knob).
 

b) Whea organic vapors are detected,
 
j) Open the hydrogen Tank Valve 1 or the meter pointer will move up­
.. 2 turns and observe the reading scale and the audible alarm w11I
 

..
 
on the HYdrogen Tank Pressure sound when the setpoint is ex­

Indicator. (Approximately 150 ceeded. The frequency of the
 
psi of pressure is required for alarm will 1ncrease as the detec­

each hour of operation). tion level increases •
 

~)	 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. 

~ote:	 W1t~ GC instrument, a column
 
or jumper must be installed.
-

.. 

.. 
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If the flame-out alarm is actuated, d) Open the hydrogen supply bottle
 
chec~ t~at the pump is running, then valve slightly. Open the REFILL
 
press the igniter button. Under nor­ VALVE and the HYDROGEN TANK VALVE
 
mal cond1tions, flame-out results from on the instrument panel and place
 
sampl1ng a gas mixture that is above the FILL/BLEED Valve on the fill ­
 -
the lower explosve level which causes ing hose assembly in the FILL
 
the hydrogen flame to extinguish. If positl0n. The pressure in the
 
this 1S the case, reignition is all instrument tank will be indicated
 ..that 1S required to resume monitoring. on the HYDROGEN TANK PRESSURE 
Another possible cause for flame-out Indicator. 
is rest:1ction of the sample flow line 
which would not allow sufficient air e) After the instrument fuel tank is 
1nto t~e chamber to support combus­ f11led, close the R~FILL VALVE on .. 
tion. 7he normal cause for such re­ the panel, the FIL~/BLEED Valve 
str1ct10n is a clogged particle fil ­ on the f111ing hose assembly and 
ter. the hydrogen supply bottle valve. 

It sho~ld be noted that the chamber f)	 The hydrogen trapped in the hose -
exha~s~ oort is on the bottom of the should now be bled off to atmo­

case a~='blocklng this port with the spheric pressure. CAUTION should
 
hand .1:1 cause fluctuat10ns and/or be used 1n this ooeration as de­

flame-o..Jt.	 scribed in Step (~) below, since .. 

the hose will contain a signifi ­
cant amount of hydrogen at high 
pressure. 

Shut Down Procedure	 ..
g)	 The hose is bled by turning the 

FILL/BLEED Valve on the filling
 
The following procedure should be fol­ hose assembly to the BLEED posi­

lowed for shut down of the equipment: tion. After the hose is bled
 

down	 to atmospheric pressure, the .. 
A. Close HYDROGEN TANK VALVE	 FILL/BLEED Valve should be turned 
B. C:ose HYDROGEN SUPPLY VALVE	 to the FILL position to allow the 
C. ~ove INSTR Switch to OFF	 hydrogen trapped in the connec­
D.	 ~alt 5 seconds and move PUMP tion fittings to go into the hose
 

S.ltch to OFF. INSTRUMENT IS NOW assembly. Then, again, turn the
 -::; A SHUT DOWN CONFIGURATION.	 FILL/BLEED Valve to the BLEED
 
position and exhaust the trapped
 
hydrogen. Then turn the FILL/
 
BLEED Valve to OFr to keep the	 .. 

Fuel Refilling	 hydrogen at one atmosphere in the
 
hose so that at the t1me of the
 
next filling there will be no air
 

NOTE:	 Use PREPURIFIED or ZERO grade trapped in the filling 11ne. 
hydrogen (certified total hydro­ ­
carbons as methane <0.5 ppm h) Close the HYDROGEN TANK VALVE. 
recommended) . 

i) With the HYDROGEN TANK VALVE and ..a) 7~e instrument and the charger the HYDROGEN SUPP~Y VALVE closed,
sjould be completely shut down a small amount of HYDROGEN at
 
~~ring hydrogen tank refilling high pressure will be present in
 
c?erations. Refilling should be the regulators and plumbing. As 
cone in a ventilated area. THERE a leak check, observe the HYDRO­ .. 
3=OULD BE NO POTENT!AL IGNITERS GEN TANK PRESSURE Indicator while
 
:R FLAME IN THE AREA. the remainder of the system is
 

shut down and ensure that the
 
b) -~ you are making the first fill ­	 pressure reading does not de­ .. 

:~g on the instrument or 1f the crease rapidly (more than 350
 
~lliing hose has been allowed to psi/h) which would indicate a
 
:111 with a1r, the filling hose significant leak in the supply
 
s~ould be purged with hydrogen system.
 
~:ior to filling the instrument ..
 
~ank. This purging is not re­

~Jired for subsequent fillings. 

Battery Charging
c)	 7he filling hose assembly should 

~ left attached to the hydrogen -
s~pply tank when possible. En­ WARNING: Never charge in a hazardous
 
sure that the FILL/BLEED Valve on enV1ronment.
 
~he instrument end of the hose is
 
:n the OFF position. Connect the
 -
~ose to the refill connection on
 
:he Side Pack Assembly.
 .. 
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a)	 Plug charger connector into - matlng connector on battery cover 

and lnsert ac plug into 115 V ac 
wa 11 outlet ... 

.. 
0) Move the battery charger switch 

to tne ON posltlon. The lamp 
above the SWltch button should 
illuminate • 

~l	 Battery charge condition -= indi­
cated by the meter on the iront 
panel of the chargerl meter wlll..	 deflect to the left when 
charging. When fully charged, 
the pointer will be in line with 
"cnarged" marker above the scale. 

dl 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. 

- 7HE FOLLOWING ARE SPECIAL INSTRUCTIONS 
FOR RECHARGING BATTeRIES WHICH HAVE 
=£EN COMPLETELY DISCHARGED. 

It has been established that the above 
:attery charglng procedures may not be ..
 ~ffective when the operator has
 
3110wed the battery to COMPLETELY dis­
:;harge. 

~hen this happens and the above proce­
:~res fall to charge the battery, per­- the following additional steps: 

Remove the battery from the in­
strument case . 

Connect to any variable dc power 
supply. 

Apply 40 volts at ~ ampere maxi­
mum. 

Observe the power supply meter. 
As soon as the cattery beglns to 
draw current, gradually reduce 
the power maintaining ~ A maximum 
untll the meter reads approxi­
mately 15 volts • 

The time required to reach the 
15 volt reading will depend on 
degree of discharge. 

Repeat steps (a), (b), (c), and 
(d) above to complete the 
charging cycle. 

Pare' 

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 Adiust knob to 
set the meter needle to the level 
desired for actlvating the audi­
ble alarm. If this alarm level 
is other than zero, the Calibrate 
Switch must be set to the appro­
prlate range. 

d)	 Turn the Volume Knob fully clock­
wlse. 

e)	 Using the Alarm Level Adjust knob, 
turn the knob untll the audible 
alarm is activated. 

f)	 S~t CALIBRATE Switch to Xl posi­
tlon, use CALIBRATE Knob and set 
:neter to read O. 

g)	 Move PUMP Switch to ON position, 
then place instrument panel in 
vertical position and check SAM­
PLE FLOW RATE indication. The 
normal range lS 1.5 to 2.5 units. 
If less, check filters. 

h)	 Open the HYDROGEN TANK VALVE and 
the HYDROGEN SUPPLY VALVE. ~ait 

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 
m~nute and again attempt 19ni­
t 10n. ) 

j)	 Use CALIBRATE Knob to "zero" ou t 
ambient background. For maximum 
sensitivity below 10 ppm, set 
CALIBRATE Switch to Xl 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. 

ShutDown 

a)	 Close the HYDROGEN SUPPLY VALVE 

b)	 Close the HYDROGEN TANK VALVE 

c)	 Move the INSTR Switch and PUMP 
Sw i ten to OFF 

d)	 Instrument is now in shut down 
configuration 

:~rm 

.. 
;) -
.. , 

.. 
S~TE: 

-
-
.. 
-
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CALIBRATION 

Recalibration to Various Organic 
Vapors 

The OVA :~8 is capable of respondlng 
to nearly 311 organ1c compounds. ~t 

tne t1~~ of manufacture, the analyzer 
1S c3l1~r~ted tu m1xtures ot methane 
1n alr. For precise analysis it is 
necessary to recallbr3te wlth the spe­
Cif1C co:::=ound of interest. The GAS 
S~~~CT c=~trol is used to set the elec­
tronlC 9a~n for a part1cular compound. 

The lnstr~ment is recalibrated using a 
mixt~re 0: a speciflc vapor in air, 
wit~ know~ concentratlon. After the 
lnstru~e~: is in operation and the 
nor~31 ~=;<;round 15 zeroed, draw a 
sa~p:~ 0: ~ne calibratlon gas into the 
lnstru~e~~. The GAS SEL~CT Knob on 
the panel 1S then used to set the read­
out ~et~r ~ndic3tlon to correspond to 
the conce~tration of the calibation 
gas mixt~re. 

The instr~~ent has now been calibrated 
to the Ya~or mixture oeing used. 
After thiS adjustment, the setting on 
the "digl=lal" should be recorded for 
that partl=ular organic vapor com­
pound. T~lS exercise can be performed 
for a lar;e variety of compounds, 
thereby ~e~erating a "llbrary" which 
can be usej for future reference with­
Out ~e~d ::r additional calibration 
standards. 

To read a particular compo~nd, tne GAS 
SELECT co~~rol is turned to the prede­
termlned setting for the compound. 
Calibratl:~ on anyone range automati­
cally call~rates the other two ranges. 

Using Eapirical Data 

Relative =~sponse data can be used to 
esti~ate ~~e concentration of a vapor 
wlthout ~e~d to recalibrate the ana­
lyzer. "'~,:h the instrument calibrated 
to metha~e, obtain the concentration 
reading f== a calibration sa~ple ot 
the test .=?or. The response factor 
IR) l~ pe::=ent, for that vapor is: 

Actual ConcentrationR 
Measured Concentration 

To deter~~~e the concentration of an 
unknown sa=?le of that vapor, multiply 
the meas~=~d concentration by R. 

-Calibration Standards 

Co.mercial Standards -
Commerclally available standard sam­
ples offer the most convenience and 
are recommended for the most precise 
analyses. Always remember to obtain 
the desired vapor in an air ~ack9round. ­
Samples should be dr3wn from the cylln­
der i~to a collapsed sample bag, then 
drawn from the ~ag 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 five (5) gallon glass bottle ­
and determine its volume by measurlng 
the volume of water needed to fill it 
(use of a 1000 mL ;raduated cylinder 
lS convenient). Another approaCh is -to weigh the empty bottle, fill it 
with water and weigh agaln. The dlf ­
ference between the two values is the 
welght of water. ay multiplying the 
weight of water in ?ounds by 0.455, ­
obtain the volume of the bottl~ 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 alr. The volume of such a bottle 
should be about 20 liters, 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 mlliion
 
mL or 100 ppm IV/V). Use of a gas
 
tight Syringe, readable in 0.01 mL,
 
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 syrlnge is 
placed inside the jug neck and the 
stopper squeezed aga1nst 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 wlth sufficient v1gor that the -
plastlc tublng ln the bottle moves 
around to ensure good mixture at the 
vapors wlth the alr. -


-

-

-
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Calculatlons 

• Volume Concentration X Molecular ~e19ht X Syst~m VolumeI:lJectlon 

USlng 
moLH 
and 1 

V " RTP 

uenslty X MolJr Volume at STp· 

• (C ) ( ~lW ) (V) 
(D) (V) 

t~e Ideal Gas Law, PV-RT, th5 
vo~~me of any gas at STP (25 C 
at;r., 1 s: 

Unlversal Ga~ ~onstant x Temperature 
Pressure 

11 t r o! a tm)l (298. 15K) 
mol K 

-

1 atm 

" ( 24 • 47 L) (mo 1-1 ) 

~hereior~. toe lnJe=tlon volume neces­
3arl to prepare 1 Ilter of a 100 ppm 
~a~~le ot hexane would be: 

(100 pPln) 1(86.18 9) (mol-I) I (1 liter)InJectlon Volume 

= 0.534 pL 

• STP - Standard Temperature and 

Primary Calibration for Methane 

::lternal electronlc adjustments are 
?rov(ded to cal(brate and align the 
=ircults. After in(tlal factory cali ­
~rat(on, lt should not be necessary to 
:epeat the callbratlOn unless the ana­
:yzer undergoes repairs WhlCh affect 
=allbration. If the OVA 128 w(ll be 
extensively used for analysis of a 
sample Other than methane, recalibra­
:lon of the electronics (after reset­
:lng the GAS SeLe~T CONTROL) may
:esult (n better accuracy. See 
~ecallbratlon to Varlous Organlc 
-; 3~or s above. 

imary calibration of this instrument 
accomp~ lsnea at tne [c1ct(.ny U"''&'IlI:1 

.- thane-in-air, sample gases. 

Pressure 

~. 

~ -', 

~ 0- . ­et 

" - , 

R·31 R·32 R-33 R·38 

FIGURE 4
 
LOCATION OF ELBCTRONIC ADJUSTMENTS
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Calibration Using Known Samples
for Each Range (Refer to Figure 4) 

The accuracy stated under Specifica­
tions is obtained when the instrument 
is calibrated with known concentra­
tions for each range. Prepare sepa­
rate samples of methane-in-air in 
these c~ncentration ranges: 7 to 10 
ppm, 90 to 100 ppm. and 900 to 1000 
ppm. :3l1brate the instrument as fol­
lows: 

a)	 Place the instrument in normal
 
operation and allow a minimum of
 
15 minutes for warm-up and sta­

bilization.
 

b)	 Set the GAS SELECT control to 
300. 

c)	 Set the CALIBRA'fE Switch to Xl. 

d)	 Set the CALIBRATE ADJUST (Zero) 
Knvb so that the meter reads zero. 

e)	 Check that the meter reads zero 
on the XlO and XlOO ranges. 

f)	 Set the CALIBRATE Switch to Xl 
and introduce the sample with 
known concentration in the 7 to 
10 ppm range. 

g)	 Adj~st R3l so that the meter read­
ing corresponds to the sample 
c :>r.cen tr a t ion. 

h)	 Se~ the CALIBRATE Switch to XlO 
and introduce the sample with 
known concentration in the 90 to 
HlO ppm range. 

i)	 Adjust R32 so that the meter read­
ing corresponds to the sample 
concen tr a t ion. 

Set ~he CALIBRATE Switch to XlOO 
and introduce the sample with 
known concentration in the 900 to 
iODO ppm range. 

Adjust R33 so that the meter read­
ing corresponds to the sample 
cor:centration. 

T~e instrument is now calibrated 
for methane and ready for ser­
vice. 

-

-
Calibration Using a Single Sampl.

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 
XlO 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. 

f)	 Leave CALIBRATE Switch on XlO ­
position and use CALIBRATE ADJUST 
(zero) Knob to adjust meter read­
ing to 4 ppm. -g)	 Place CALIBRATE Switch in Xl posi­
tion and using trimpot R-3l ad­
just meter reading to 4 ppm. 

,
h)	 Move CALIBRATE Switch to XlO posi­ ­

tion again. Use CALIBRATE ADJUST 
(zero) Knob to adjust meter to a 
reading of 40 ppm. -

i)	 Move CALIBRATE Switch to XIOO 
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. -

­ I 
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SAFETY PRECAUTIONS 

The OVA 123 has oeen tested and certl ­
fled oy Factory ~utual Research Cor­
poratlon (F~) as safe for use in Class 
I, Dlvislon 1, Groups A, a, C and 0 
hazardous atmosp~eres. Similar for­
elgn certlflcatLons have oeen ob­
tained, lncludlng BAS~EfA. Speclal 
restrlctlons m~st oe ~trlctly adhered 
to, to ensure the certlflcatlon is not 
lnvalldated by actlon~ of operatlng or 
service personnel. 

All flame ionlzation hydrocarbon detec­
tors are potentlally hazardous since 
they use hydrogen or hydrogen mixtures 
ln the det~ctor cell. Mixtures of 
hydrogen and air are flammable over a 
~lde range of concentra~_ons whether 
an lnert gas such as nl~rogen lS 
present or :'lot. Theretore, the recom­
mended precautlons and procedures 
should be foliowed for maximum safety. 
Safety conslderations were a major 
factor ln the design of the Organic 
Vapor Analyzer (OVA). 

All connectlons are of the permanent 
type as opposed to quick dlsconnect. 
To protect against external 19n1tion 
of flammable gas mixtures, the flame 
detectlon chamber has porous metal 
flame arrestors on the sample input 
and the exhaust ports as well as on 
the hydrogen lnlet connector. The 
standard battery pack ana other Clr­
cuits are internally current llmited 
to an lntrinslcally safe level. 

No Modifications Permissible 

It is lmperatlve that operation and 
service procedures described in this 
manual be carefully followed in order 
to maintain the intrlnslc safety which 
is bUllt lnto the OVA. NO MOuIFICA­
rION TO THIS INSTRUMENT IS PERMIS­
SIB~~. Therefore, component replace­
ment must be accompllshed with 
appcoved parts. 

Electrical Protection 

The 12 V battery power supply Clrcult 
lS current limlted to an instrinsi­
cally safe level. Fuses are not uti ­
lized and all current llmitlng reS1S­
tors and other components which are 
critical to the safety certiflcation 
are encapsulated to prevent inadver­
tent replacement with components of 
the wrong value or speclficatlon. Un­
der no circumstances should the en­
capsulation be removed. 
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Fuel Supply System 
The vVA ruel tank ha~ a vol~me of 
apprcxl~ately 75 cm WhlC~, when 
filled to the maXlmum rated pre~sure 

Ot 2300 psig, holds approximately 5/9 
ft of gas. The ruel used ln tne OVA 
Should be PREPURIFIED or ZERO grade 
hydrogen (certltled total hydrocdlbons 
as met~ane <.5 ppm recommended.) 

Hydroge:1 gas galns heat when expandlng 
and, t:lecefore, shouid not be capldly 
releas~d rtom a ~lgn ples3ure tank to 
a low pressure environment. Flow re­
strictors are incorporated ln the hJ­
drogen reflll fltting and hydrogen lS 
rest.lcted on th~ output slde or the 
tank by the low flow rate control sys­
tem. 1:1 aacltlon, a special flow re­
Strlctor lS lncorporated in the 
F1LL/a~~ED valve or :~e nydrogen 
fllllng hose assembly. These pcecau­
tlons ~lmlt the flow rate of the 
hydrogen to prevent 19nition d~e to 
selr-heat fro. eXpa:lSlon. 

Precaut.ons should be taken durlng 
hydrogen fllllng or nydcogen emptYlng 
operatlOns to ensure that there are no 
sources of ignltlon ln the l~edlate 

area. Slnce the lnStrument tan~ at 
2300 pSLg holds only 5/9 tt or hydro­
gen, the total quantity, lf released 
to the atmosphere, would be qUlc~ly 

diluted to a non-flammable level. 
Xhere 15, however, the posSlblllty of 
generat.ng flammable ~lxtures ln the 
lmmedla:e vlclnlty 0: the lnstrJment 
d~rlng fllling or e~?tying operatlons 
lf nor~al care lS not exerclsed. 

Detector Chamber 
The lnput and output ports of the 
flame ionlzation cha~oer have sintered 
metal flame arrestors. The chamber lS 
ruggedly constructed of Teflon such 
that even if highly explosive mlxt~res 
of hydrogen and air are inadvertently 
created ln the chamoer and 19n1ted, 
the c~a=oer would NOT rupture. 

-

-
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-MAINTENANCE	 Extreme care I~ould be exercised to
 
ensure that requlred parts replacement
 
is accompllshed wlth the parts speci­


lh.~ sectlon descrlbes the rOutlne f ied by Foxbor~. NO MOOIFICA'fIONS ARE 
~31~:~nance 3c~ed~le and provlde~ pro­ ?E~~ITTEO. OISASSEMBLE INST~UMENT -cecures tor trouble-shooting an	 ONL't Ii~ A NOH-iiAZAROOUS ATMOSHPliERE.
inS1:c.;:nent maltullction. 

~A~T.vN: ~aintenance personnel should Routine Maintenance (Refer to Figure 5)be t~~rougnly [amlllar wlth lnstrument ­
Opera1:l0n before performlng mainte­
na~c~. It 13 essential that all por­
tiC~S of thiS manual relating to 
sate~i of operation, servlcing and -
ma~~te~ance, be thoroughly understood • 
• here ~hoULd ~e no potential igniters
 
~r fla~e in the acea when filling,
 
e.li?ty~ng or purging the hydr<.lgen sys­

te1 a~d the instrument should be ­
turned off.
 

-r-------------------------------l 
SINTERED H? SUPPLY
 
METAL VALVE
 

LOW HIGH
 
ARRESTORS P~ESSURE INDICATOR
 

r FLAME ...., H? SUPPLY	 ­PRESSURE PRESSURE 
REGULATOR REGULATOR 

-
CAPILLARY
 
RESTRICTOR
EXHAUST -
FUEL 

SAMPLE -
SAMPLE
 
PUMP
 -
SAMPLE -FLOW RATE
 
INDICATOR
 

PQIMARY­ •FILTER '\
 
LINE \
 

RESTRICTOR


H TANK 
P~ESSURE 
INDICATOR

HYDROGEN
FUEL TANK

FILTER AND FLOW 

_ FITTING • ~EFILL
L	 ~-~ ~~~~~~ T~~ .J -
~ 

r ----------T----------, 
, SAMPLE I 
I SAMPLE HOSE IN • 
I UMBILICAL CORD & I PARTICLE	 I 

READOUT ASSY I FILTER	 IL 
------------~	 IL __~'~·~~e__..J -

• 
FIGURB 5 

BLOCK DIAGRAM - GAS HANDLING SYSTEM -
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-

ThlS fllter lS located behind the sam­

ple lnLet connector (Fitting Asse~bly)
 
on the Slde Pack ~ssembly and lS re­

moved for cleaning by USing a 7/16
 
inch thin wall soc~et to unscrew the 
Fltting Asse~bly. The tilter cup, ·0· 
rlng and loading sprlng will then come 
out. The porous stalnless filter cup - can be cleaned by blowing out or wash­
lng ln solvent. If a solvent lS used, 
care should be taken to ensure that 
all solvent lS removed by ~lowlng out 
or heatlng the filter. Reassemble ln -

-

reverse order ensurlng that the "0·
 
rlng seal on the F'tting Assembly lS
 
lntact.
 

Secondary Filter 

A particle fllter is located in each 
plck-up flxture. 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 Filter 

A porous metal particle filter is incor­
porated in the Mixer/Burner Assembly 

-
- which screws into the Preamp Assembly. 

This fllter 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 
=eplaced if nec~ssary. 

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 

~ porous metal tlame arrestor lS loca­
:ed ln the exhaust port of the detec­- :or chamber (Preamp Assembly). It
 
acts as a particle fllter on the cham­

~er output and restricts toreign mat­

:er from entering the chamber. This
 
:llter may be cleaned by removlng the
 - exhaust port. For access, see Mixer/ 
3~rner section above. Note that the 
:llter is captive to the exhaust port. 
~lean the fllter with a solvent or - :etergent and ensure that lt is dry
 
and complet~ly baked out at 120 0 F be­

:ore relnstalllng.
-

-
-

Page \3 

Sampling Fiatures 

Sampllng flxtures should be perlodl­
cally cleaned wlth an alr hose and/or 
detergent water to eliminate foreign 
partlcle matter. 

If a	 solvent is used, the flxture 
should be SUbsequently cleaned wlth 
detergent and baked out at 120 0 F to 
ellmlnate resldu~l hydrocarbons from 
the solvent. 

Hydrogen Tank Supply & Refill Valves 

After some time, the Teflon washers 
under each valve packing nut c~n ·cold 
f low· (move with press ure) and allow 
hyorogen to leak. Leakage can be de­
termlned by uSlng Leak-Tec, Snoop or a 
soap SOl~tlon around the valve 3tems. 
ThlS leakage can usually be stopped ~y 

tlghtenlng the compresslon nut (adap­
ter)	 as outllned below. 

a)	 Unscrew the paclong nut with a 
7/16 inch wrench 

b) Unscrew the valve 
c) Replace the compression rings 

ThlS	 compression is agalnst soft mater­
ial and only a small amount of torce 
lS necessary to sufficlently compre3s 
the Teflon washers. Ii, after tlght­
enlng, leakage st 111 occurs, 1 t would 
be advisable to replace the two Tetlon 
washers. as follows: 

a)	 Draln hydrogen system slowly and 
to the extent necessa.y to work 
on the leaking valve Is). Observe 
satety precautlons. There should 
be no potential igniters ln the 
area. 

b)	 Remove all three (3) ~nob 

and knobs. 

c)	 Remove the compression nut 
valve that is not sealinq 
perly. Remove the stem bv 
screwing it from the valve 

screws 

on the 
pro­

un­
bodv. 

Observe the sandwich of metal and 
Teflon washers and note their 
order. 

d)	 Visually check the Rel_F™ seat 
on the stem for cracks or foretgn 
material. Wipe clean, if neces­
sary, with a lint free cloth rno 
solvents or oils) and replace if 
damaged. 

e)	 Remove the washers an~ reolace 
the Teflon washers rthe factorv 
procedure is a light wipe of HYDRO­
CARBON FREE silicone grease). 

f)	 Replace the stem assembly in the 
valve body and tighten lightly. 
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9)	 Pus~ t,~ wa~~~rs down into the
 
co~oression 3r~! in t~~ same or­

d'!~' as not"rl Joon r~!l\oval. ~e­

p~3ce the co~p~~~sion nut an~
 
tig"ten snu':!Qly.
 

.,)	 Close t~e low pressure valve and
 
fill the tan~ assemblv. Check
 
va:~es for leaks. Tighten ag~in,
 

if ~ecessary, and reassemble t~'!
 

'.J~: ~. 

Air Sampling System Maintenance 

A pote~tial problem associated with 
t~e OVA instrument is that leaks can 
develop in the air sample pumping sys­
t~m. T~ese leaks can result in dilu­
tior. O~ :oss of sample, causing low 
rea.ir.g of vapor concentration and 
slo·... response. 

T~e O~A is equipped with a flow gauge 
that provides a method to check for 
air lea~s. Assemble the pickUp probe 
selected for use to the readout assem­
bly and t~en position the sidepack 
vertically so the flow gauge may be 
observed. Cover the end of the pickUp 
probe with your finger and observe 
that the ball in the flow gauge goes 
to the ~ottom, indicating no air flow 
(if ball "as slight chatter while on 
bottom, this' is acceptable). Cover 
the cer.~er of the chamber exhaust port 
Wi:~ yc~= thumb and a~aln observe tne 
ba:l ;~~~g to the bottom. Another 
slmpie =~ecK lS to expose the plckup 
probe t~ Cigarette smoke or a llght 
vapor (=Jtane) and observe that the 
meter responds ln approximately 2.0 
s~conds. It should be noted that slow 
meter response may also indicate a re­
strlct1~~ in the air Sam?llng system. 

Failure of the ball to go to the bot­
to~ whe~ the inlet is blocked lndl­
cates a leak ln the system between the 
pro~e a~d the pump lnlet or the lnlet 
check va:ve. To lsolate the problem, 
remove ~arts, one at a time, and again 
block o:f the air lnlet. Remove the 
pickup ~robe(s) and cover the alr in­
let at ~~e Readout Assembly. If the 
bal~ g=~s to the bottom, check that 
the "readout to probe" seal washer lS 
ln plac~ and replace the probes, hold­
ing the= back agalnSt this seal while 
tighte~~ng the nut. Recheck, and if 
leaKage 1S st,lll present, it is pro­
bably .~ the probe (pickUp fixture), 
WhlCb s~ould be repaired or replaced. 

It lea~a;e is indlcated as belng past 
the rea=out handle when the connection 
to the sidepack is tlght, disconnect 
the sa~~le llne at the fitting on the 
sldepac< and cover this inlet with 
zour fl~ger. If the flow gauge ball 
goes to the'bottom, the problem should 
be a le~k in the umbilical cord/Read­

out Assembly, WhiCh should be investi ­ ­
gated and repaired. There 1S also the 
pOSSibility of a leaking check valve 
in the pump WhlCh would not show up on 
thiS test. If the leakage lS not -
found in the umbll1cal cord, lt 1S 
most llkely in the pump check valve • 
The pump should be replaced. .. 
It the ball does not go t~ the oottom, 
the leak will be elther ln the flow 
gauge or lt'S connectlng tublng. 
Visually check that the tubing lS con­	 .. 
nected and lt so, the flow gauge 
should be repaired or replaced. Check 
the ·0" rlng lnstallatlOn in the sam­
ple lnlet connector (Fltting Assem­ ..bly) • 

As an alternate approach, leakS on the 
lnlet slde ot the pu~p can ~e detected 
by uSlng alcohol on a "Q" rip and llght­ .. 
ly swabbing the connections one at a 
time	 or by directing organic vapor or 
smoke at the potentlal leakage points 
and observing the meter response or 
audible alarm. -
~eaks (beyond the pump) are easier to 
locate, as any of the commerclally 
dvailable leak detection solutions can	 .. 
be used. Cover the exhaust port, WhlCh 
will	 place the exhaust system under 
pressure, and check each connection, 
one at a tlme. Replace the Teflon .. 
tubing or retape the threaded con­
nections wlth Teflon joint tape. 
Check the 19niter and Mixer/aurner 
Assembly where they screw into the ..detector, the high voltage termlnal 
screw on the side of the Mlxer/Burner 
and exhaust port itself. If after 
these checks. the flow gauge ball 
stlll wlll not go to the bottom wlth 
the exhaust blocked, the problem is ­
llkely a leak1ng exhaust check valve 
ln the pump, which should be repaired 
or replaced. .. 
Contaminating Control 
On occaslon, the background reading 
may be relatively high under normal ­
ambient conditions. Ambient back­
ground readlngs will vary somewhat 
depending on the geographical location 
where the instrument is being used. -However, the background readlng nor­
mally should be in the range of 3 to 5 
ppm as methane. The acceptable back­
ground readlng consists of 1 to 1; ppm
of methane WhlCh is present ln 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 
contamlnatlOn in the hydrogen f~el 

and/or hydrogen fuel handllng system 
resulting in a total equlvalent meth­
ane reading of 3 to 5 ppm in clean ­
alr. -
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It the bac(~round readlng goes above 5 

-
- ppm to 6 :>~ 7 ppm, tilli lS normal.l.y 

~tlll acc~?table Slnce any ~easurement 
lS addltl~~ to that bac(ground read­
lng, l.~., 2 ppm on top of 5 or 2 ppm 
on top oI 7 provldes the same ditf~r­
entlal readlng, however, the lower 
backgrouna lS ObVlou3ly deslrable. 

The background readlng is zeroed out- or nullea - ~ven though ln reallty the 
background stlll exists. The back­
ground reading lS ~easured by zerolng 
the meter wlth the flame out and not­
lng the ~eter lnalcatlon after the - flame is on. 

- The cause for a high background read­
lng lS usually associated witn conta­
mlnatlon ln the hydrogen fuel system. 
This wlll, of course, cause a back­
ground readlng Slnce this lS the f~nc­

tlon of the ~aS1C detector "to measure 
contamlnatlon entering the detector -
chamber". In addltlon, contaminatlon 
present in the hydrogen will many times 
leave a small unobservable deposlt on 
the burner face which can continue to - generate a background readlng when the 
detector is in operation and the bur­
ner assembly lS heated. 

Another posslble cause of contamlna­-
tlon lS the Mlxer/aurner Assembly when 
the contamlnation is trapped ln the 
porous bronze sample fllter. This is 
not a common prOblem and usually only - happens when an unusually hlgh level 
of cOntamlnant lS drawn into the assem­
bly. Another posslble cause of high 
background readlng is contaminatlon in- the alr sample Ilne 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, - WhlCh lS ln the line durlng
 
chromatograph analysis, or (If
 
the column WhlCh is in the
 
hydrogen Ilne at all times.
-

Analysis and Correction 

Prior to analyzlng the prOblem, the - UVA should be checked tor proper elec­
tronic operatlon. It should be ensured 
that the lnstrument is calibrated to 
~ethane as referenced.-
If, after checking that the OVA lS 
properly callbrated, the background is 

- stlll hlgher than normal for amblent 
conditions, the following procedure 
Should be followed to isolate the cause 
of the prOblem: 

PBl(e 1~ 

a)	 Let the OVA run for a perlod of
 
tl.ne (15 to 30 ml.nutes) and see
 
lf the baCkground l~vel decreases
 
as a functlon of tlme. Th~ baCk­

;round could go down as a r~sult
 
of clear!ng llne contamlnat.Jn
 
WhlCh lS removable slmply by the
 
nor~al flow of alr through the
 
sample Ilne.
 

b)	 TaKe a ceadlng ln a ~nown, r~la­


tlvely clean alr env.ronm~nt.
 
~or~ally, outslde dlr enVlronment
 
lS clean enough to assc~~ by com­

parlson whether the baCkground
 
readlng lS lnternal to the lnstr~­


ment or is present ln the loca­

tlon Where th~ lnstrument lS
 
belng used.
 

C) If the OVA ~as the Gas Chroma­
to~rdpn Uptl~n, de?cess the 
sa ..,?le lnJect valve, so that the 
actlv<lted charcoal lS lil the 
Ilne, and obServe whether the 
background readlng goes down and 
stats steady after elution of tne 
.llC peak. The reading should 
always go down or stay the same 
but never lncrease when the Sam­
ple valve is depressed, Slnce the 
c~arcoal fllter wlll remove trac~ 
elements of organlc vapors In the 
aLC sample heaVler than C. If 
another activated charcoal fllter 
lS available, thlS may be attacoed 
to the end of the probe to scrub 
toe alr so that a clean alr Sam­
pi~ lS supplled to the detector. 
T~e externai actlvated charcoal 
fliter can be used on any lnStru­
~ent, wlth or wlthout chromato­
graph, for provlding ~ clean alr 
sample c ,ssess oac~ground le ­
vel. 

d) If the baCkground cannot be re­
duced by any ot the prevlous ~teps, 
remove the safety cover and the 
exhaust port of the detector cha~­
ber (on the bottom of the case) 
ana ciean the cavlty and the elec­
trode using the small wire brusn 
supplled wit~ the analyzer. Thls 
wlll remove any small quantltles 
of contamlnatlon which could be 
the source of the background vapor. 
After cleanlng, replace the ex­
naust port and safety cover and 
relgnlte the OVA. It detector 
contamlnation was the cause, the 
prOblem should be immediately 
resolved and the ambient back 
ground wlll drop to an acceptable
level. 

-

-
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e)	 If the high background lS stiLl 
present, t~e varlOUS parts of the 
sa~?l~ flow llne such as pickup 
~robes, ~mblll~31 coru to the In­
st~ument, etc., should be lnvestl ­
~ated by the 9roces~ of ellmlna­
~lon to see If the contaminatlon 
can !:Ie lsolatea. 

5~:10US contamlnatlOn ln the alC 
~a~o?le llne lS very uncommon, 
::,o°.°E:'Jer, u: very large doses of 
• 0. vapor pressu(e compounds are 
sa~pled, there lS a pOSSlbillty 
of ~eslaua.l contamlnatlon. ThlS 
WOJ:d eventually clear ltself out 
but may take a con31derable peelod 
of tlme. A typical cause for 
~lg~ background from the sample 
~l::.e is a contaminated Mlxer/ 
3J:~er Assembly. If heavy contaml­
~a:~on of the Mixer/Burner is 
lndlcated, replace the M1xer/ 
3ur~er Assembly. 

f)	 In the event of contamlnation ln 
the pump or otner internal parts 
ot ~he sample flow lines which 
=a~::.ot be removed, tha sample 
flo_ components have to be diS­
assembled and cleaned. This is 
~o~~ally a factory operation, 
however, components such as the 
Pu~? can be replaced ln the field 
alo~g with any contamlnated 
t~:: ~ng. 

g) ~lg:-. background readlngs on OVA' s 
_::.~=~ include the ~as Chromato­
gra~~ Uptlon can be caused by 
o~::.er sources of contaminatlon. 
If :ne charcoal filter mounted on 
the lnsteument panel 1! saturated, 
cor.caminated air would be supplied 
to ~he detector and rai~e the 
~~blent level background. To 
che=k for this, refill the car­
trljge wlth fresh charcoal, 
Fox=oro PIN CSC004. ThlS would 
cet~rmine if the charcoal was the 
SOJ~ce of the background reading. 
:: ~s also pOSSible that a high 
~ac~3round reading could be due 
to contamlnatlon in the column. 
7nlS could be caused by compounds 
slo.ly oeluting from a column 
.h1=n has become contaminated. 
~he eaSlest way to check for 
colJ~n contamlnatlon lS to re­
place the column wlth a clean 
colJ~n or a short empty plece of 
col~~n tublng and see lf the high 
bac<;round reading drops. 

-

-
h) If the above steps do not correct 

the hlgh background, the cause 
wlll	 normally be contamlnation in 
the hydrogen fueL system. -Contamination 1n the hydrogen fuel 

system lS usually the d1rect result of 
contam1nated hydrogen gas or contamlna­
tion 1ntroduced durlng the ril11ng 
operatlon. F1lling hose contamination	 ­
can be caused by storing the hose 1n a 
contam1nated area • 

To remove contamination, the fuel sys­ -tem should be purged wlth hydrogen. 
Effective purglng is accompllshed by 
disconnectlng the caplllary tube flt ­
tlng	 to the manlfold block which has 
the low pressure gauge (Hydrogen	 ­
Supply Pressure Gauge and Hydrogen 
Supply Valve). r~is disconnect3 the 
caplllary tublng trom the hydrogen 
llne	 so that hydrogen may be purged at -
a reasonable rate from the tank assem­
bly through the regulators, gauges and 
valves. After dlsconnecting the capil ­
lary, the hydrogen tank can be fllled 
in the normal manner. The tank valve ­
and hydrogen supply valve can then be 
opened WhlCh wlll bleed the hydrogen 
from the tank through the hydrogen 
fuel system, purging contamination -
WhiCh is in vapor torm. There lS the 
posSlbillty that contamination has 
been introduced lnto the hydrogen fuel 
system whiCh l~ 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 cheCKed. Five or ten	 ­
minutes should be allowed before assess­
ing the background read lng, slnce con~ 

tamlnated 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 
contamlnated instr~ment to verify ­
whether the prOblem is assoclated with 
the hydrogen fuel supply system. The 
interconnectlon should be made to the 
capillary tube of the contamlnated ­
instrument. 

Troubleshooting -
Table 1 presents a summary of field 
troubleshoot1ng procedures. If neces­
sary, the 1nstrument 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 -dlsconnectlng the power connector. 

-

-
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Factory Maintenance 
ro ensure contInuous trouble-free opera­
tlon, a p~'lodlC cactori ~alntenance, 

overhaul, and recallbcatlon is recom­
mended. The recommended schedule IS 
every six to nine months. ThIs maInte­
nance program Includes replacement of 
plastlC seals and parts as reqUIred, 
pUlnp overhaul, motor checl(, sample 
line cleaning, hydrogen leal( check, 
rec31lbratlon, and detailed eX3mlna­
tlon ot the unIt for any other reqUIred 
~alntenance and repaIr. 

-
.. 
.. 
.. 
.. 
-
-
.. 
-

Recommended Spare Parts 

Item Description 

1 Igniter 

2 Pump Assembly 

) Cup, Fll ter (3/8 inch 00, 

4 Mixer/Burner Assembly 

5 Wafer, Teflon, H
2 

Valve 

6 Washer, Brass, H2 Valve 

7 Exhaust Port Assembly 

8 Battery Pack Assembly 

9 Sample Line Assembly 

10 PartIcle FIlters 

SS) 

Part Number 

510461-1 

510223-6 

510318-1 

510513-1 

510160-1 

510160-2 

510530-1 

510542-1 

510316-1 

510116-1 

(5/pkg.) 

(10/pi(g. ) 

(10/pkg. ) 

Recommended 
Quantity 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

.. 

.. 

.. 

.. 
-
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1)	 tow sample flow 
r3te on flow i~­

1ic3tor. ~omi­

~)llv '- units on 
f :.~ .... gauge. (See
3:,,:> Ii below) 

21	 ~y rogen flame al Check sample flow rate (see 1 
"':' 

. not light • abovel-
's	 e also 6
 

::w)
=4! 
bl	 Check igniter by removing the 

chamber exhaust oort and observ­
ing the glow when the IGNITE 
BUTTON is nepresse~. 

c)	 Check for raten Hydrogen Supply 
Pressure. (Listed on calibra­
tion plate on pump bracketl. 

d)	 Check hYdrogen flow rate by ob­
serving the psi decrease in 
pressure on the Hydrogen Tank 
Pressure oauge. The correct 
flow rate will cause about 130 
~si decrease in pressure pe~ 

hour. (Approximately 12 cm3 /min 
at netectorl. 

~l	 Ch~ck all hydrcoen plumb ina 
joints for leaks usino soap bub­
ble solution. Also, shut off 
all valves and note oressure 
neca~ on hY~roaen tank qauge. 
It should be less than 350 psi 
per hour. 

-
TABLE 1 

TROUBLE SHOOTING PROCEDURE	 REMEDY 
._---- ._._----_._~~­ -

al	 Checl( primary filter in sidepack Replace or clean filter 
and particle filters in the if clogged. 
oickup assembly. -

bl	 Determine a~sembl~1 containinq I~vestiqate the a~sembly 

restriction bY process of elim­ containing this restric­
ination, Le., remove prone, tion to determine cause 
remove Reanout Assemblv, remove of blockage. Cl~an or -primary filter, etc.	 replace as r~ouire~. 

cl If the restriction is in the If in the detector cham­
Side Pack AssemblY, further iso­ ber, remoye an~ clean or 
late bv disconnecting the sample replace porous metal ­
flow tubing at various points, flame arrestors. If pump 
i.e., pump output chamber, etc. i~ found to ~e the orob­

lem, remove and clean or 
NOTE: Th~ inherent restrictions replace. -due to l~ngth of sample line,
 
flame arrestors, etc., must be
 
taken into account when trouble­

shooting.
 -

-

-

-

-

-

-

-

-

-

-

-


If sample flow rate is 
low, follow procedure 1 
aboYe. 

If igniter does not light 
up, replace the plug. If 
igniter still does not 
lioht, check the hattery 
and wirino. 

If low, remove batterY 
pack an~ adjust to proper 
level by turning the 
allen wr~nch adiustment 
on the low pressure reg­
ulator cap. 

The most likely cause for 
hydrogen flow restri~tion 

would be a blocked or 
partially blocked capil ­
lary tube. If flow rate 
is maroinallv low, 
attempt to compensate by 
increasing the Hydrogen 
SupplY Pressure by one­
half or one psi. If flow 
rate cannot be com­
pensated for, replace 
capillary tubing. 

Repair leaking joint. 



-	 'lIfl11-\32 
P~ge Zl 

- TABLE 1 

- PROBLEM TROUBLE SHOOTING PROCEDURE 

-

-

-

-

-

-


f)	 Check to see if hydrogen supply
 
system iq frozen up by taking
 
unit into a warm area.
 

gl	 Remove ex~aust oort an~ check 
for contaminatton. 

hI	 Check spacing he tween collecting 
electrode and burner tip. ~pac~ 
ipg should be 0.1 to 0.15 
inches. 

3)	 Hydrogen flame al Follow procedures 2(a), (c) I 

lights but will (dl, Ie), Igl and (hI ahove. 
not stay lighted. Also refer to 5 below.-

- 41 Flame-out alarm 
will not go on 
when hvlirogen 
flame is out. 

al Check instrument calibration 
setting and GAS SELEC~ control 
setting. 

-
-

bl Remove exhaust port and che~k 

for leakage current path in 
chamber IprobahlY moisture or 
dirt in chamber). 

.' 
-

c) 

dl 

If above procedures do not re­
solve the problem, the prohahle 
cause is a malfunction in the 
preamp or power board assem­
blies. 

Check that volume control knob 
is turned up. 

• 

-

REMEDY 
--------- ---. 
If there is moisturp. in 
the hYdrogen supply sys­
t!m and the unit ~ust ~e 

ooerated in subfreezing 
te~pefatures, purge the 
hYdrogen sv~tem with dry 
ni~rogen an~ enSJre t~e 

hydrogen gas used is nry. 

If t~e chamber is nirty,
 
clean with ethyl alcohol
 
ann dry ~y fJnning OU~?
 

for appr~ximatelv 1S min­
utes. If hydrogen fuel 
iet is misaligned, ensure 
the oorOU5 metal fla~e 
arrestor is ?roperlv 
seated. 

A~just bv screwing 
Mixer/Burner Assemhly in 
or out. This soacing 
problem should onl~ occur 
after assembling a 
Mixer/Burner Assembly to 
a Preamp Assembly. . 

Readiust as reaui-ed to 
proper setting. ~ote 
that the flame-out alarm 
is actuated when the 
meter reading goes below 
zero. 

Clean contamination 
and/or moisture from 
chamher using a swab 
alcohol, dry chamber 

the 
ann 
bv 

running forpump appr~xi­

mately l~ minutes. 

Return preamp chamber or 
power hoard assem~ly to 
the factory for repair. 

Adjust for desired 
volume • 

-

-
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TABLE 1 ­
PROBLEM	 TROUBLE S800TING PROCEDURE REMEDY -

-

-

-

-

-

-

-


5\ False flame-out a) Flame-out alar~ is actuate~ when 
alarm. sional goes ~elow electronic 

zerO (w;.th flame on). This can 
~e due to inaccurate initial 
settino, ~rift, or a decrease in 
ambient concentration. Verify 
if this is the problem bY zero­
ing meter wit~ flame out and 
reignitinCl. 

~hen usinq the Xl range 
ad;ust meter to ~ ppm, 
rathe~ than lero, be sure 
instrument has been 
zeroed to "lowest 
expected ambient back­
ground level", 

6 \	 Slow response, ~) Check to ensure that probe is ~eseat hy holdinCl the 
i ,e., time to fir~ly seate~ on the rubber seal probe firmly aoainst the 
obtain response in the reacout assembly. ru~ber seat and then loc~ 
after sample is in position with the 
applied to input knurled locking nut. 
is	 too long. 

bl	 Check sample flow rate per pro­ See 1 above. 
cedure 1 above. 

al	 This problem is normally cause~ Clean or replace contami­Slow recovery 
by	 contamination in the sample nated sample line ortime, i.e., too 
input line. This reaui~es assembly as reauired.long a time for 
pumping for a 10nQ period to getthe read i ng to 
the svstem clean of vapors.get back to am­
C~arcoal in the lines would bebient after expo­
t~e worst tvoe of contaminati~n.sure to a high 
Isolate throuqh the process ofconcentration or 
elimination. (~ee l(bl).organ ic vapor. 

b)	 Check flame chamber for contami­ Clean as required. 
nat·ion. -


e'	 Ambient back­ al A false ambient backgroun~ Use a higher graoe of 
ground rea~ing in reading can ~e caused ~y hydrocarbon free hydro­ -clean environment hydrocarbons in the hYdrogen gen. Check for contami­
is	 too high. fuel supply system. Place nated fittings on filling 

finger over sample probe tube hose as~err.blv. 

restricting sample flow and if 
meter indication does not 00	 ­
down signficantlv the contamina­
tion is probahly in the hy~rogen 

fuel. -b)	 A false ambient background Remove the exhaust port
reading can also be caused by a (it is not necessary to 
residue of sample building up on remove instrument from 
the face of the sample inlet case). Use the small 
filter. If the test in B(a) wire brush from the tool ­
above produces a large drop in kit or a knife blade and 
reading, this is usually the lightly scrub surface of 
cause.	 sample inlet filler. -

-

-

-
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- PROBLEM TROUBLE SHOOTING PROCEDURE REMEDY 

c\	 A false ambient ~ac~ground 

readin~ can also be caused hv 
hvdrocar.bon contamination in t~e 

sample inDut sYstem. ~he most 

-
- li_elv cayse would be a 

contaminant ahsorbe~ or 
condensed in the sample line. 
NOTE: It should he emphasized 
that runnina the instrument 
tends to ~e~p down the b~ildup 
of background vapors. 

- Therefore, run the unit whenever 
possible and store it with the 
carrying case open in clean air. 

-

Clean and/or reolace the 
sample input line~. ~or­

~a1ly t~e false readi~g 

will clear up with 
~ufficient running. 

9) Pump will not a) Check that there is no short If no short circuit, 9W~? 

run. cir.cuit in wiring. motor is def~ctiv~. 

- 1:'1 No power to 
electronics but 

a) Short circuit in electronics. 

pump runs. 

-
Ther~ is a short in the 
electronics assembly. 
Return O"A to fact-:>rv or 
authorized repair faci­
I i tv. 

1:'	 No powee to pump a} Place hattery on charger and see If power is availa~le. 

or electronics if power is then available. Re­ hattery pack Is dead or 
ooen. Recharae hattervcharge in a ~on-hazardous area - pack. If stiil defec­only. 
tive. replace battery
pack.-

-

-

-

-

-

-

-

-
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GAS CHROMATOGRAPH
 
(GC) OPTION
 
-':~ ~odel O"A 12q CEN''''J~':'' Organic 
~a?c~ Analyzer provi~es efficient and 
ac~~·ate indic~tion of total orQanic 
cCTF~unn conc~ntrations on a con­
t::-:-.;O:.lS sampling I)asis. Iioweve-:, in 
a:~3S where mixtur~s of organic vapors 
3:~ :::esent, it often oecomes n~ces­
sar~ to ~etermine the relative concen­
t:a::on of the components and/or to 
~a<~ ~uantitative analysis of spp.cifi= 
=c~::o'Jnds. 

~o Frovide this capahilltv, a gas 
c~rc~atograph (GCI option is avail ­
~:le. See Figure 6 for the location 
cf :~e ~ajor components and controls 
3:::=:ate~ with the GC ootion. When 
:~~ ~= option is used, the capaoility 
=f ':~e O"A inclu~es both <'lualitative 
a:':~ :n-the-spot quantitative analysis 
~! s?ecific components present in the 
a~=:ent environment. The Recorder, 
.... ,i:::-: is used with the GC ootion, is 
~es:rihed separatelv. . 

7~is section is applicable only to an 
::'".'A ""ith the optional gas chroma to­
g:.!F:: system. 

Modes of Operation 
7~e JVA with GC option has two modes 
:f =::eration. The first mode is the 
~e.!:~rement of total organic vapors in 
t~e same manner as nescribed for the 
:35:': OVA instrument. This mode is 
:efe:red to as the "Survey Mode". The 
~·.'A : s in the "Survey Mode" of opera­
t~o~ whenever the Sample Inject valve 
:s :.~ the "out" position. 

7~e second mode of ooeration is called 
o;:-:e "GC Mode". The:":A is in this 
~C~~ of operation any time a sample 
~as jeen injected ;nto the GC svstem 
a~~ the sample is b~ing transpo~ted 
~~:~~gh the GC column. This section 
~r=~:des a brief description of how a 
~as =hromat09raph (GC) operates and 
s?e~ifically, how the model OVA 128 
p~r:orms the required operations. A 
=o~~rehensive discussion of Qas 
=:-:r=~atography theory, column selec­
~:.:~, and data analysis is beyond the 
sc=::e of this manual. 

~he JVA with GC option can be utilized 
for ~any types of analysis in the out­
doc: or indoor ambient environment or 
for 3pecific laboratory type analysis. 
7~e OVA was not designed to compete 
wlt~ the research or process gas chro­
~a,:~graph but to compliment these in­
str~~ents or eliminate their need in 
field applications. 

-

This manual is intended to provide the ­
operator with information to op~rate 

and maintain t~e OVA. F~xboro pub­
lishes Application/Technical Notes to 
assist the operators in applying the -
i~strument to field monitoring situa­

tlons.
 

All flame ionization detector tFID) 
gas chromatographs require certain ­
element'S for t;'eir operat ion. These 
elements include three flow r~gu13ted 

gas supplies as follows: t) A carrier 
gas to transport the samole throuQh -
t~e column; 2) Hydrogen gas for opera­
t10n of the fIO; 3) A clean air supply 
to support combustion to the FID. In 
addition, a method for injecting a -known volume of sample air (aliquot) 
to be analyzed is required. 

In standard gas chromatographs these 
three (3) flow regulated gases are ­
individually supplip.d from pressurized 
cylinders equipped w'th regulators and 
flow control apparat~s. The Model t2q 
GC system differs in that the hydrogen -fuel for the FID is also used as the 
c~rrier gas. The clean air supply is 
stmply the nor~al air sa~ple oumped to 
the FrO. During the GC analvsis, this 
air is scrubbed in a charcoal filter ­
to provide the clean air supplv. ~he 

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 ~ethod for ':ransferrinQ a 
fixed volume of air into the GC system 
~or analysis. The sample air .inj~cted 
lnto 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 
~C system. T~is operating feature is -1nvaluable in field work where the 
environment is continually changing 
and where valuable GC analysis time 
must be expended only on the sample of 
concern.	 ­

-
-
-
-

-
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- OVA Columns Foxboro 
De:Hgnat1on Mater1al 

_~.Jmnd are a~)~l)ble 1n 4, 3, 12, 24, A 20' D10Ctyl Phthalate 
3~ and ~3 1nc~ lengths a$ ~tandard on Chcomosocb-P, AW -
~=:er1ngs w1th any of the column pack 60/80 Mesh 
.~:s listed below. Longec lengths are Chcomosocb 101, 60/80 
~~~llable 1n L2-1nch 1nccements on a :'!esn 
~=~-3tandard bas1s. To order a column D 20' Ucon 50 HB 280 on - ~;.::.?ly use the gf:,;ecal pact numbec foe Chromosorb-P, ~~ 60/90 
a =~lu~n ~n1ch lS 310~54 f~llowed by a Mesh 
;;:!':;:"l (-), the Foxboro packing mateClal 20\ Carbowax 400 on 
;;:slgnatlon, a 3econd ~ash and the de­ ~hromosorb-?, AW 60/dO- s;.:ed length 1n 1nches. A sample co­ i·lesh 
~_~:"l des1gnat1on lS 5l0454-G-24. Th1S F 3/1.75' Diethylhexyl 
.=~ld represent a 24 inch column with Sebecate/Bentone 34 on - ::~ OV 101 on chromosorb W, HP 60/80 Chomosorb W, AW 60/80 
~:sh. If a spec1f1c applicatlon arises :'!esh 
_~~ch cal13 tor a colunn material not G 10\ OV-10l on Chromo­
::sted below, ?lease contact Foxboro. sorb W, HP 60/80 Mesh 
~~ ~111 be hap~y to chec~ on lts avail T 10\ 1,2,3-Tr1s (2-cya­
;.:_~ity. no€thoxy) ?ropane on - Chromosorb P, AW 60/90 

Mesh 

- B 3\ Diisodecyl Phthalate 
on Cnromosorb W, ~W 

60/90 Mesh 
PT Poropak T, 60/80 Mesh 
Q Poropak Q, 60/80 Mesh 
H 20\ Cacbowax 20M on 

Chcomosorb P, AW 60/90 - Mesh 
J n-Octane on Porasil C, 

80/100 Mesh 
N Porapak S, 60/80 Mesh-

-
ACTIVATED CHARCOAL 
FILTER ASSEMBLY 

-
STRIP CHART - RECORDER 

-
-
-

-


GCSAMPLING 
COLUMN 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 
f~el, sample air supply, and GC 
injected sample aliquot. 

Two pus~-pull valves are used in the 
~ system: the Sample Inject Val~e and 
t~e 3ackflush Valve. 

alock 0 illustrates the flow paths 
wit~ t~e Sample Inject Valve in the 
"o~t· position. With this valve ~n 
t~e ·out" position, the OVA functions 
in its normal manner as a total 
organic vapor analyzer. 

9lock C illustrates the flow paths 
~::~~ the Sample Inject Valve is move~ 
t~ :he "in" position to initiate t~e 

G:: ~ode. 

~he ~vdrogen flow path is now t~rough 
t~e sample loop which enables hydrogen 
t~ sweep t~e air sample from the loop 
and carry it through the GC column. 

~ls~ note that the sample air going to 
t~e Fro chamber is now routed through 
t~e activated charcoal filter where 
essentially all organic vapor contami­
~at:on is ~emoved from the air. The 
activate~ charcoal filter will effec­
tively absorb most organic vapors with 
t~e exceotion of methane and ethane. 
7~e functions of the SaMple rnjp.ct 
7a:~e are, therefore, to transfer a 
~ixe1 volume sample of t~e air being 
~n:tored into the hydrogen stream and 
~~ ~eroute the sample air supply 
thr~ugh a filter (scrubber). 

7he 3ackflush Valve has no preposi­
tio~ing requirement to function. It 
can be in either the "in" or ·out" 
position at the time a sample is in­
:ec~ed into the GC system for analy­
sis. The Bacl<flush Valve simply re­
.erses ~~e ~irection of the hydrogen 
~lc~ th:ough t,e GC column. 

~eg~rdless of the operating mode, 
~yc:ogen always flows through the 
col~rnn to the FlO detector and t~e 

sa~~le air supply alwavs flows to the 
FlO detector to provide oxygen for the 
~yd=ogen flame. 

The recommended hydrogen flow rate is 
12 em /min for proper FlO operation 

-

and as a standard flow rate for gener­ ­
ating GC reference/calibration data. 
T~is hydrogen flow ratp. is 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 ~he low pressure regu­
lator, accessible by removing the bat­ ­
tery pac~ from t~e instrument panel. 
To monitor the hydrogen flow rate, 
connect a bubble flowmeter to an end 
of the GC column which has been ~iscon­ -nected from the panel fitting and move 
the Bac~flush Valve so that hydrogen 
is flowing out of the column. Primary 
hydrogen flow control is accomplished 
by the capillary tube of the OVA. ­
However, the flow restriction of a GC 
column will also affect the ,ydrogen 
rate and the effect will vary with 
column length, type of packing and -packing methods. The nominal Hydrogen 
3upply Pressure is around 10 psig and 
the pressure drop across a typical 24 
inch long column packed with 60/80 
mesh mater ial is approx imately , to ­
1.5 psig. Normally, when)t~e hydrogen 
flow rate is set at 12 cm /min with a 
standard 24 inch long column, no adjust­
ment needs to be made when usinc columns -
from four (4) inches to four (4; feet 
long. Longer columns mav require hy­
drogen flow adjustment for proper opera­
tion. Adjustment would be recuired 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 is not calibrated in L/min) • 
When the Sample Inject Valve is in the 
"in" position, there may ~e a slight ­
increase or decrease in sample air 
flow rate (0 to 15%). 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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11 SAM?t~ r~JECTtON	 The column consists of tubing 
packed with a material which phvsi­

When the Sampl-. Injection Valve	 cally interacts with organic va­- is depressed, the air in the sam­ pors and retards the passage of 
ple loop is injected into the the vapors through the column. 
hydrogen stream which transports Since the packing material has a 
the sample through the column for different attraction for each - seoaration of organic substance, eachits components and component
to· the flame chambp.r for analy­ in a willmixture of gases be 
sis. This small volume of slowed down to a different ex­- injected sample is qualitatively tent.
analyzed based on the retention 
time of t~e individual components 
of that sample while passing
through the column. Ouantitative 
analysis can then be accomplished- by peak height or pea~ area ana­
lysis methods. 

r:A-;A~~U~;:-L~ --l rc~<i~~~RI~~~~A:E- - --l, ~IN" POSiTION - liN" POSITION 

I	 II f U~ I- I :: COLUMN ::1 I I I 
I II! [tid ~i I I I 

Ii" I I : ! I ICHARCOAL	 II ...".. ,: 
SCRUBBER - I I 

COLLECTING II 
~LLECTROOE II I	 I-	 I I

~"'~f~'·" .1i II I	 I 
-' \;\J H FUEL TO FlO I	 I- 2 

' '~ ~,~~~'flIilr-1E~~====::::::::;~~	 SAMPLE I". '.~	 CHAMBER 
, .. --.J	 __lL...J

".~~~ SAMPLE AIR TO FID CHAMBER
- ~ j')~~:~
 
r-il-,I fi BACKFLUSHVALVE""""t I "'our POSITION I I H2 FUEL! 

_ _ L:U;iPLYJ - ~XHAUSTFLAME	

ISCRUBBER

I
I 

~~/J~ 

I . "

L :.~ 

I I 
I I 

i; I
I

II I r; r't:'l, I 
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The ne~ eff~ct i3 t~at eac1 com­
ponent '!l'Jt~s frQm t~e colu ... ~ at 
a different time. The come o~ts 

are then fed to the detect~i~ic~ 
gives a response to the meter or 
to an external strip chart re­
corder. 

A portable isothermal pack (PIP) 
can be used for temperature con­
trol and/or isot~ermal analysis. 
This is described further under 
PIP kit option. 

'3 J QUALITATIVE ~~ALYSIS 

As each organic substance has a 
unique interaction wit~ the co­
lumn packing material, the time 
that the substance is r~tained on 
the column is a~so uniq~e and 
thus characteristic of that parti ­
cular suhstance. The "r~tention 
time" (RT) is o~i!llarily dependent 
on the type of'packing material, 
the lengt' of t~e column, the 
flow rate of t~e gas carrying the 
mixture through the column an~ 

the temperature range of the sys­
tem. 

BENZENE & TOLUENE COLUMN 

CARRIER t~k? TOOElECTOR
G,==-A~S~IN==:It~~= & RECORDER 

A 
TOLUENE BENZENE 

TO DETECTOR 
GAS IN 
CARRIER 

& RECORDER 

B 
TOLUENE DETECTOR RECORDER 

I 

CARRIER 
GAS IN ~ BENZENE 

TOLUENE 

-
When these variables are con­
trolled, the retention times can 
be used to identify each of the 
components in a mixture. B~cause 

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 r~fer
 -to estaolished time data charts
 
prepar~d in advance for t~at spe­

cific instrument. In those ca~es
 
where retention times of t~e com­

ponents are too close toqether ­
for a good analysis, an adjust­

ment in one or more of the op~r3­


ting variables will effect a suf­

ficient difference in retention
 -
times to enable meaningful analy­

sis.
 

4) QUASTITATIVE ANALYSIS -
The detector response to any or­

ganic component is proportional
 
to the quantity of material oass­

ing throu9h the detector at a ­
given time. For an ~luted compo­

nent, a plot of concentration vs.
 
time forms a bell-shaped curve.
 -
-hen using a strip chart recor­

der, the curve drawn on the paper
 
is triangularly shaped and t~e
 

area under the Peak is related to
 -the amount of substance beina
 
analyzed. .
 

-

-

-

-

-

-

-

-

-


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 (DonED LINES) WILL APPEAR 
ON RECORDER AS IT PASSES THE DETECTOR, 

PIGURE 8
 
TYPICAL COLUMN SEPARATION SEQOENCB
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- SURVEY TO GC MODEBACK FLUSH 6) 

-
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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 conditions. 
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 back flush 
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 back flush 
is usually 1.2 to t.~ times the 
GC analysis time. 

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 
fGC Mode) of operation can ~e initiated 
at any time during a survey by simply 
depressing the Sample Inject Valve. 
After completion of t~e ~nalysis and 
bac~flush operations, the Sample Inject 
Valv~ is pulled out and t~e survey 
continued or another sampl~ injected. 
~ote that when the Sample Inject Valve 
is in the survey mode lout position) 
the OVA operates in the same manner as 
an OVA which does not incorporate the 
GC option. 

Controls/Indicators 

Refer 
II 

2) 

31 

4) 

to Figure ~, 

Sample Inject Valve - This two 
121 position valve Ishown schema­
tically in Figure 7) is used to 
select either Survey Mode (valve 
out) or GC Mode Ivalve in). 

Bac~flush Valve - This two (21 
position valve (shown schemati­
cally in Figure 7) is used to 
reverse the flow of hydrogen 
through the column to: 

al	 Bac~flush the column for clean­
ing. 

b)	 Quantitatively measure total 
compounds after a selected 
point. Exampl~: Separation 
of methane from non-methane 
hydrocar~ons to read total 
non-methane hydrocarbon level. 

Column - Separates components of 
a gas mixture so that each compo­
nent of the mixture elutes from 
the column at a different ti~e. 

Activated Charcoal Filter Assem­
bly - This assembly functions 
only in the GC Mode (Sample 
Inject lIalve "in") as shown schema­
t ically in Figure 7), I t 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: 
Leave the hydrogen fuel and pump "on" 
for three (3) to four (41 minutes be­
fore attempting ignition to allow time 
for hydrogen purging of the column, 

-
Survey Mode 
~hen using t~e OVA in the Survey Mo~e, 
ensure that the Sample Inject Valv~ .. 
remains in the full "out" position and 
that ~he aac~flush Valve is either 
full "in" or full "out", Note that 
when changing from the GC Mode to the ..
Survey ~ode, the ~VA output read ina 
will continue to change until all com­
oounds have been elute~ from t~e GC 
column. Therefore, und~r normal field 
conditions, the GC column should be .. 
bac~flushed for clearing, which ta~es 

approxi~at~ly 1.2 to 1.5 times the 
forward analysis time. The bac~flush 

pea~ may ~e observed returning to base­ .. 
line, after which the Sample Inject 
valve may be moved to the Survey Mode 
lout) position. 

When the compound lsI being analyzed
 
are ~nown to be the only compound Is) ­
present in the air sample, bac~­


flushing may be omitted.
 .. 
GC	 Mode Operation 

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 recorcer and push Sam­
ple Inject Valve "in" with a ..
fast, oositive motion. This 
starts' the GC analysis which 
is automatic up to the point
of bac~flushing. NO~E: Rapid
and positive motion should be .. 
used when moving eith~r the 
Sample Inject or 8ac~flush 
Valves. On occasion, the flame 
in the FIO 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" 
pea~ typically occurs shortly 
after sample injection and 
should not be confused with .. 
flame-out. 

2)	 The negative air pea~ and var­
ious positive compound pea~s ..indicated on the OVA reacout 
meter and the strip chart re­
corder represent the chroma­
togram. .. 

.. 

.. 
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)) Aft'!r t~e predetermined time 
for the analysis has '!lapseo 
(nor~ally immediately after 
the p'!ak of the last compound 
of concern), rapidly move the 
Bac~flush Valve to its alter­
nate position (in or out). 
Leave the instrument in this 
condition until the backflush 
pea~ returns to baselinp., then 
oull the Sample Inject Valve 
to the "out" position. If no 
backflush pea~ appears, pull 
the Sample Inject Valve out 
after being in the bac~flush 

condition for a period at least 
twice as long as the analysis
time. The OVA is now in the 
~urvey Mode and ready for sur­
vey or injection of another 
sample into the GC system. 

I~TERPRETATION 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 
oop-ratino conditions. To cali ­
b~ate 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
su~ements 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. 

High preci~ion is normally not a 
requirement for these tvpe analy­
ses since th"! environment is con­
tinually changinq. The methods 
presented in this section are 
designed to provide a means for 
typical field analysis. When th~ 

OVA is use~ un~er lahoratorv con­
oitions, 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 Analyzer 
(OVA) as a function of time. A typi­
cal chromatogram is i.llustrated 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 pea~ bv 
analyzing the time it took for the 
peak to appear after initial injection 
[referred to as retention tim"! (RTI' 
and comparing this RT to reference 
data. Quantitative interpretation ~n­

volves analyzing the area under the 
pea~ and relating this area to cali ­
bration data of peak area versus 
concentration for that specific 
compound under the conditions present 
during the GC analysis • 

It can be seen that interoretation of 
a chromatogr!~ requires the use of 
calibration reference oata. GC refer­
ence data is always generated empiri ­
cally, Le., through tests. Foxboro 
Application/Technical Notes mav be 
used as a reference for selecting co­
lumns and interpreting chromatograms • 
However, simole tests must be con­
ducted to obtain the reouired refer­
ence data. 

a) OUALI~ATIVE 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 ti~es by making tests with 
the pure compounds of interest. 
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The retention time IRTI is de­ If columns are made by the user ­
fine~ as t~at 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 -
measure~ from t~e time of sample can result in f.lame-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 ope~ates on An increase in temperature will 
a cloc~ mechanism such that the decrease column ~etention time 
distance along thp. baseline is CRT) and vice versa. ~ormally •proportional to time. While re­ retention time IRT) , 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 400 C. For complex aualitative 
same retention times. Thus, if analysis, a calibration plot of • 
there is any question 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 interore­ ­

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 ether compound identification. 
separatin9. The time between 
pea~s will also be increase~. d) CARRIER GAS FLOW RATE AFFECT ON 
This is especially useful if a RETENTION TIME 
component comes through too fast 
or if desired pea~s 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 Ihvdrogen) flow rate 

must be recorded in association -
Two columns are supplied with the with a chromatogram. Primary
 
instrument. These are qeneral 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 pac~ing 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 factor v set at 12 
pare a custom column if cm /minute with a typical 24 inch 
necessary. column. -

____ 
t I f
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e) QUANTITATIVE A~ALY~rS To obtain a calibration point, inject 
a known concentration sample {nto the -	 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 calihra­- 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 t~e 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 equals 1/2 - base x height) is a convenient 
method. 

Calibration Data-
Whe conducting tests to obtain GC 
cal brat ion data, the following infor­
mat on should be recorded.- a) Column - description and serial 

number as applicable. 
b) Temperature - column tempera­

tur~, 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, Le. Xl, X10, X100. 
i) OVA serial number. 

-

-


GC system and record the resulting 
chromatogram peak. The retention time 
for th-. peak may be scaled from the 
record or timed with a stop watch. 
The peak height may be scaled from the 
:ecord or the OVA readout meter may be 
observed during the elution of the 
peak. Figure lOB presents the format 
of a chart which may be used to reccr1 
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 is 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 chang~ as a 
function of temperature as illustrated 
in	 Figure lOB. 

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 chromatogram
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 
COLU~!'l 

Any column can be contaminated 
with compounds having long reten­
tion times. This will r~sult in 
~igh bac~ground rearlings. This 
condition can he checked by in­
stalling a new column or a blank 
column (tub ing only). If th is 
reduces the background reading, 
the contaminated co~umn should be 
baked at 11)1) C 12t2 Fl for three 
I)) to four (4) hours in a drving 
oven while passing nitrogen through 
the column. Higher temperatures 
may permanently damage the column 
packing. 

~hen 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 r.c column is contaminated. 
While in a clean ambient air back­
ground, place the Sample Inject 
Valve in the "in" IGC Model posi­
tion. Observe the background 
reading on the meter or recorder. 
After one III to two (2) minutes, 
change the position of the Back­
flush Valve and again observe the 
~ackground reading. If the back­
ground rea~ing went down and then 
started to increase in one to two 
minutes, the column is probably 
contaminated and needs to be 
cleaned. ~ote that if hydrogen 
flows into one end of the column 
foe a period of time, the contami­
nation is pushed into the column. 

Then when the hydrogen flow is 
reversed, the exhaust end of the 
column will be clean until the 
contamination is again pUshed 
~hroua~. Remember that to clean 
a colGmn the purge gas must be 
run through the column in one 
jirection until all contamination 
is removed. ~OTE: Contaminated 
=olumns can be avoided by back­
flushing the column after every 
analysis. 

.. 
h) CHARCOAL FILTER A~SEMBLY 

After r~peated use, the Charcoal ..
Filt~r Assembly will becom~ s~tu­


rated. Periodically, t~e operator
 
~hould check the ~ffectiveness of
 
t~e activated charcoal.
 .. 
This can easily be done bv opera­

ting the unit with the Sample
 
Inj~ction Valve "in" and nassina
 
the probe near a concentrated
 
sample of the compound being ana­
 -
lyze~. The readout should remain
 
nearly steady (should not rise
 
more than 0 to 2 parts per mil­

lion Ippm)). If rise is more ..
 
than 2 ppm, replace the old char­

coal with new activaterl charcoal.
 
Care should be taken to com­

p1ete1v fill the t~be to prevent ..
 
a path for sample to bypass the
 
charcoal. The life of t~e cha~­

coal depends on the time Ilength)
 
of exposur~ and the concentration
 
level during that exposure. When ..
 
chan~ing c~arcoal, be sure that
 
any fine charcoal dust is removed
 
from the assembly.
 .. 
Another test of the charcoal fil ­

ter is to note the backgroun~
 
rea~ing with the Sample Inject
 
Valve "out" and then note the
 
reading with the valve ";n". The ..
 
level should never be higher when
 
the valve is in the "in" position
 
and the charcoal filter is in the
 
air line •. If the reading with .. 
the valve in the "in" position is 
higher, the charcoal filter is 
probably contaminated and acting
like a contamination emitter. 

Trouble Shoot in9 ­
Table 2 presents recommen~ed 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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- TABLE 2 

- PROBLEM TROUBLE SHOOTING PROCEDURE REMEDY 

-
1) Low samph flow 

rate on flow in­
dicator. 

al 

bl 

Check Teflon tubing -, valve 
assemblY for kinks, etc. 

Check flow rate with valve in 
down position. 

~traiqhten or ~eplace 

teflon tubing. 

Check for over restric­
tion of charcoal filte~. 

- :\ Hydrogen 
will not 

flame 
light. 

a) Check column connections on too 
of unit to make sure they are' 
tight. 

Tighten fittings. 

-
-

b) Check column for sharp bends or 
k in!(s. IHvdroaen flows th~ouqh 
this column at-all times an~ a 
sharp bend will compact pac!(ing 
too tightly for proper hvdrogen 
flow) . 

Replace column. 

-
-
-

cl 

d) 

e) 

Chec!( charcoal filter fittings 
to make sure they are tight. 

Check hvdroqen flow rate from 
the column.­

Check that the Inject and Back­
flush Valves are both completely 
in or out. A partially acti­
vated valve will block the 
hvdrogen and air flow paths. 

Tighten fittings. 

Adjust hydro~en3pressure 
to obtain 12 em Imin flow 
rate. 

gnsure both valves are 
either completely in or 
out. 

-
-

f) If a new colu'!ln was installed 
prior to pro~lem identification, 
check for pr~per hYdrogen flow 
rate through the column (should 
be aporoximatp.lv 12 cm !min). 

Increase hydrogen pres­
sure to o~tain proper 
hydrogen flow rate or if 
column is excessively 
restrictive, replace or 
repack the column. 

-
3 .&.mbient back­

ground rea~ing in 
clean environment 
is too hi.gh. 

a) Check for contamination in char­
coal filter assemblv. This can 
be detected if ambient rea~ing 

increases when aoing in to the 
chromatographic mo~e. 

Replace activated char­
coal in charcoal filter 
assembly. 

- bl Check for 
column. 

contamination in Replace or clean column. 

-
-

cl Check for contamination 
column valve assembly. 

in Remove valve stems an~ 

wipe with clean lint-free 
cloth. Heat valve assem­
bly during operation to 
vaoorize and remove con­
taminants. 

-
4\ Flame-out w':len 

operating either 
valve. 

a) Ensure 
with a 

valves 
quick, 

are beina operated
positive motion. 

Operate valve with 
positive motion. 

a 

-
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TABLI 2 

PROBLlJ4	 TROUBLI SaOOTING PROCEDURI REMEDY -
bl	 Either hvdrogen or air may be Remove stems and llqhtly 

leakinq around one or more of coat with silicone 
the valve quad rinqs. Assess bv qrease, only on contact 
tests and ·0· rinq inspection. surface of the ·0· rinq. -wipe off excess Ido not 

remove Quad rinqsl. 

cl	 Damaqed or worn quad rinas Replace Quad rinas and ­
causinq leak. grease a~ above •. 

-
5\ Excessive peak 

tailing 
al Change or clean Ge: 

hlem disappears. 
see if pro­

bl Inspect GC valves for excessive 
silicone qrease or contamina­
tion. 

Ensure columns are clean 
prior to use. If one of 
the same type of column 
tails are worse than 
others, repack the column ­
or	 discard. 

Exces~ive lubricant or 
foreiqn matter in the -valve assembly can	 cause 
excessive tailinq. Clean 
valve assemblies and 
liqhtly relubricate as 
reauired. Lubricant	 ­
should be put only	 on the 
outside contact surface 
of	 the ·0· ring. Do not 
qet	 qrease into the ·0· -
rinq qrooves. 

-

R~nded Spares 

T~e f::>llowing s::"are par ts and supplies 
are recommended to support the GC sys­
tem a~d recorder. These are an addi­
tion ~o the spare parts list for the 
~asic OVA described in the ·OVA MAIN­
T~AS:E· section. 

:-:::M PART 
;):'5:::: :PTION NO. 

1 ~ '~ad Rings	 5101196-1
 
(10/pkg.)
 

2 :	 -: .Jbing, 129112 
· ,118 in ID 
· no wall 

3}	 :~bing, ,29111 
:~rlon 

• , 20 in ID 
wall

4; A:tivated CSC-OOII 
• 'J 30 

ACCESSORIES -Recorder Accessory 
A portable Strip Chart Recorder is 
available for use with the OVA Irefer­
ence Fiqure 11 ). The recorder is ­
powered from the OVA battery pack and 
the output can b~ scaled to match the 
OVA readout meter, thereby providinq a 
p~rmanent record for subsequent analy­ -
SiS or reference. PIN 5l0445-4 is FM 
certified intrinsically safe. P~~ 
510445-6 is BASEEFA certified. -The recorder can be used with the OVA 
to provide a 10nq term monitorinq pro­
file of total hydrocarbon or can be 
used with the Gas Chromatoqraph Option 
to	 provide a chromatogram. ­
Features -C::arcoal 
The	 recorder prints dry Ino ink) on5) .. J" Ring	 UO,,8CE 

~:Jr Charcoal pressure sensitive chart pape~. The 
S :rubber recorder is equipped with two qain 

6) C:Jart Paper	 csc-008 ranqes and an electronic zero adjust­
(:inear) (6/rls/pkg)	 ment. The HIGH qain position is nor­

mally used to provide a means of scale ­
-


expansion. 



-

-


MI81l-132 
Pare 31 

Controls and Connections J) POWER CONNECTOR - This 126 series, 
5 pin connector provides power 

~scribed ~elow are the functions of and signal to the recorder, as 
recorder controls and connectors. follows: -

HIGH-LOW Switch - This switch, PIN FUNCTION 
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. t2VDC 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 riqht 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. In
 
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. 

-
I I ! I 

-
"150 

I I I I II
I • ' RT AS A FUNCTION 

125 ~FTEMPERATUREFOR8ENZENE 
, I I I 

-100 "; , ............ 

I- 75 
!i I

! ! 
I- 50 

2015 I 
I 25 : 30

I TEMPERATURE.C
! : I

,

,
, 

,
I 

.;../! ~
V~ ~; 

I /~~ 

I .%:~ ~~

I AfI''..-.~r:--~. 

I

, 

: 

.. ~ 100 II ............ I ,
 
I ~ I : .. 90 

35 40 I : ,I 
I- I80 , j ii I ,

Cl. 70 ,e:­- el , !Z 600 - I-

< w Ia: 50 
/1

Z 
w 
~ 40 

./ ~'=>a: 
I ­ /' ~ - CIl 30 

I 

-
~ 

,

i 

.....,..r
20 ..;....-- .--,.....-'!" 

r.-r-- , 
10 

I 

I , , I I0- 10 20 30 40 50 60 70 80 90 100 

CONCENTRATION (PPM) -

1 I I i 
, 

Column ~ Chromatograph OVA-128 
" 

, 
Temperature ~ Carrier Flow -l.L mL/sec. 
Injection: Volume.-l..L 'l1 L Type --Y!l:!L. 

I R.R RT TLV 
i : X ComDound (%) (sec) (ppm) 

! i 
I :

i ; i 

I i I 
1 I I II 

I X4 Heptane 80 471 400 
: i :./' 
I i /1 X2 Pentane 100 90 1000 
'/ 

I : /: X2 Hexane 90 198 100 
/"'1 /./ 

i.,...... ~' 

./ 1// 1 I i : 
, : i X2 Benzene 150 291 1I , 
'~ 

,~ ! ' ­ X3 Toluene 120 762 200

'- ­ -I
i i 
i ! NOTE: 1. Concentration used (or test is 
i I 100 ppm Dr as indicated. 

I 2. X = Concentration multiplier 

rIGURE lOA 
CALIBRATION CHART-
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Type Injection 2.5 ml valve 
Column 510454-G-48 
Sample see below 
Temp. 25 ·C Chart Speed 0.5 in./mln. 

I I : GC OVA-128 SIN 1646 Range XI0 
: Ri Recorder Sealing 4.125 ppm/inch 

I Carrier now 12 ml./mln. 
I Other Conditions: Total: 850 ppm I I

1l 100 ppm pentane I I2 100 Dom hexane : 
3 100 ppm benzene I I 

i

4 100 ppm heotane 
I5 200 ppm toluene : 

I 
I 

, 

I 
I i I, , : II 

-..j 
I : I 

0 6.35 IN, ,
"'" EXAMPLE: 6,35 X 605 = 762 SEC, 

I r 
ii 

, 

I i 
I ~ , 

I Jl, 
i 

i I I, I 

: , I i I II ,
I I ! IUl 
, I 0 

i, 

4,39 IN. I 
, 

i , , 
I 

; I 
EXAMPLE: 

, I ,:.. 
0, 

i 4,39 X 4,125 = 18,11 PPMI i -' I I 

i 
, i I I I 

(,) 
, , 

, 0 
! 

, 
I ! , 

- , 
, 

II\) 

i ! i r i 
I ! 
I II 

I , 

1 
, I , 

:\ 
,

I I 
, 

! 

-t I ! 
I 

i :, 
II I I I 

I \JI i i 
, ,

i i ; 

-+ \,IJ-J ~ i '-I ' J I ~ I I ), I l', 
I ........ ..,.. 

'0 
I , : I I 

..
 
-

..
 
..
 
..
 
..
 
..
 
-

-

-


FIGURE lOB 
CHROMATOGRAM .. 

Calibration 

£lec~ronic and mechanical adjustments, 
other than the operational adjustments 
on t~e side panel, are provided to 
c!li~rate and align the recorder. 
(See Figure 11). 

MECHANICAL ZERO ADJUSTMENT 

A) Snap out the front panel name­
plate using a small blade screw­
driver in the left hand slot) 

B) Unscr!w knurled fastener at 
top of front panel to open 
recorder. Pull down plastic 
chassis latch on riaht _ide to 
release sticker bar'tension on 
paper and adjust mechanical 
zero as required. Replace 
nameplate, chassis latch and 
resecure front panel. 

-
.. 
.. 

for access to mechanical zero 
adjust screw, place HIGH-LOW 
Switch in OFF position. .. 

.. 
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RECORDER CONTROLS AND ADJUSTMENTS -
G.a,:~	 ADJUSTMENT-
Se~3rate adjustments are provided 
f~~ the HIGH and LOW ranoes on 
t~~ recorder. (Refer to·Figure 
11	 for location). -
a)	 ~onnect recorder to OVA a"d 

adjust OVA for full scale read­
ing on readout (about 5 VDC). - b)	 ~oosen knurled fastener un 
~pper left of the front panel 
and pull front panel down. 

c) ?lace HIGH-LOW Switch in LOW- and adjust Rl until recorder
 
~rints full scale.
 

d)	 ?lace HIGH-LOW Switch in HIGH 
and adjust OVA to read the de­
3ired full scale with front - ;anel CALIBRATE ADJUST Knob, 
~ypically half scale on the 
~eadout. Adjust R2 until re­
=~rder reads full scale. NOTE: 
=Jll scale adjustment of the -
~ecorder for 1/2 scale on the 
~/A gives a oain increase of. 
0;.0 (2) in the height of the 
~eak on the chromatograms. -
7~is is the factory set point
!or the HIGH gain range; how­
ever, other points can be set 
as desired with a gain of- o;~ree being the maximum obtain­

a~le without amplifier load­
: ~g.
-

-

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 seconrL The chart 
advance speed 1s determined by t~e 

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 S-/hour. 

a)	 To change the pap~r speed, open 
the recorder, remove gear box 
spring (on left side), move gear 
box in direction of arrow on its 
case and lif.t out from too. Do 
not force out from bottom: In­
sert new gear, bottom first, slide 
into position against arrow direc­
tion. Replace gear box spring. 

Activated Charcoal Filter Accessory 
The Activated Charcoal Filter Assemblv 
is an accessory which can oe 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.
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CHARCOAL
 
FILTER ASSEMBLY
 UNSCREWTO REPLACE CHARCOAL 

i 
READOUT ADAPTER 

FIGURE 
ACTIVATED CHARCOAL 

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 
ma~y ~ays of continuous sampling. See 
Figu:-e 12. 

Sample Diluter Accessory 
An adjustable sample dilutor assembly, 
P~ 511745-1 is an accessory. The 
dilutor is supplied with a iO:l dilu­
tion orifice as standard. Orifices 
for 25:1, P!N 511770-2, and 50:1, PIN 
511770-3, dilution are also available. 

In operation, the dilutor is attached 
to t~e 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 
acc~plished by stream splitting through 
the ~se of a needle valve on the sam­
ple :~put. An activated charcoal 
scru~ber 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 
sixes with the main air supply going 
to t~e OVA detector. 

1 

"' I I~ ~ 

-

-

-

-

-


12 
FILTER ASSEMBLY -

-
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' oxygen is required to sus­
tain operation of the FlO in the OVA. -Setting Dilution Rate 

Prepare a sample in a bag at a high
level, typically 1,000 to 5,000 ppm. 
Any suitable gas can be used, such as ­
butane from a cigarette lighter7 how­
ever, a compound similar to those to 
be measured provides greater accuracy. 
The actual concentration of the gas -
does not have to be ~nown, since t~e
 
dilution rate is simply a relative
 
level.
 -Obtain an O"A 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 aas 
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 natural 
gas is not allowed to enter the main 
air inlet. (See Figure 13.1 -

-

-
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OVA Septum Adapter Accessory 

A Septum Ada~ter, PIN 5t0645-t, is 
available for di~ect on-line sample 
injection to the GC column inlet. The 
Septum Adapter mounts directly on the 
OVA front panel and sample injections 
from .~25 to 2.5 em may be made using 
a gas tight syringe. 

~his provides a range of sensitivitv 
of approximately la' to 1000' of the 
OVA standard valve, which has a sample 
loop volume of approximately 0.25 cm • 
3yringe injection can cause flame-out, 
however, the OVA :lIay 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 
=olumn length and the volume of the 
sa~ple injected. For example, a 1 cm 
sample into a 12- column will require 
approximatelv 5 seconds: and, a 2.5 cm 
sample into a 48- column will reauire 
approximately 20 seconds. 

~~e 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
 
READOUT ASSY
 

CHARCOAL
 
SCRUBBER
 

~ 
~r 

~ 

I\..---..----­
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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 Vary with co­
lumn temperature. The PIP option was 
developed to control column tempera­
ture, without affecting the analyzer's 
intrinsic 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. In 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 standar~ valve injection. 

CLOSE AREA
 
SAMPLER
 

I 

~~?;;::;:~---- I.,.,,-­
,I: \

I 

: DILUTOR 
I ORIFICEI

y
 

! ~ 
i
 

J TYGON 
_/ TUBING 

FIGURE 13
 
OVA SAMPLB DILO'l'OR
 

..
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LID 

.. 

.. 
SLUGS PIP CONTAINING A.~§::::­

COLUMN ..
 
-

.. 
..
 
..
 

THEF:MOMETER 

FIGURE 14 
PORTABLE ISOTHERMAL PACK -

PIP Components & Spare Parts	 PIP columns can be prepared with any 
standard column packing material. A .. 

511800-1 PIP Kit temperature control slug is inserted 
511805-1 PIP Assembly (specify into the PIP slug cavity which has 

column length and pac~ing exterior foam insulation. For field
 
maOerial) operation in extreme ambient tempera­


511810-1 40 C Slug '?hase-change ma- tures, an additional sheeps~in jacket
 -terial) 0 can he installed. The period of tem­

511830-1 Seeder for 40 C Slug perature control depends upon the tem­

Stl815-1 Aluminum Slug perature difference besween ambient

511820-1 Empty Bottles (package of and the slug. For a 0 C bee pac~ and
 

six) ambient temperature of 27 C, a control	 ­
511825-1 Insulating Cover	 period of approximately 10 hours is 
511826-1 Thermometer	 typical. Additional information on
 

the PIP system will be found in
 
Foxboro document TI61.l-105.
 -

CENTURY is a trademark of The Foxboro 
Company. 

Teflon is a trademark of E.I. duPont 
de ~emours and Company. 

Snoop 
pany. 

is a trademark of The Nupro Com­

Kel-F is 
Company. 

a trademark of M.W. Kellog 

-
Chromosorb is a trademark of Johns­
Manv i lle. 

Carbowax is a trademark of Union Car­ ­
bide Corporation. 

Poropak is a trademark of Waters Asso­ -ciates. 

Porasil is a trademark of Waters Asso­
ciates. -

-

1285 
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IMPORTANT NOTICE 

Please Read Carefully 

your TIp· AIR AHAlYZfR is powered by rechargeable Nickel-Cadmfum (HfCd)

batteries. HiCd batteries are relfable and dependable. but must be gfven
 
proper care in order to provide optimum long lffe performance. The
 
following informatfon must be observed fn order to ensure satfsfactory
 
operation•
 

The batteries in your TIp· have been charged at the factory. but in order 
to assure satisfactory performance on your initial use of the fnstrument 
you should charge the batteries as described in Section 5.2 of the manual • 

NiC4 batterfes will develop a ·memory· if they are not run through complete
discharge/full recharge cycles on a regular basis • 

This means, for example, that if you use your TIp· fo~ only 1/2 hour each 
time before recharging, the batteries wiU develop a .-memory- for this duty . 
cycl e and wi 11 be unabl e to deliver adequate power for longer duty c.)lel eSt ----- . 

In order to avoid. this condition you should, on a regular basis, -run your
TIp· until the LOBAT message appears. then fully recharge for 16 hours as 
described in the manual. The instrument must be turned off in order to 
re-charge the batteries. You cannot recharge-£ne batteries if the unit is 
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 
fmproper cyclfng or charging• 

·rzp Is a trademark ot Photovac Incorporated 

6006'3
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• 
YOUR TAI03 (390008t.. 

CALIBRATION KIT INCLUDES 

.. 
ITEM' PART' QUANTITY DESCRIPTION 

.. PARI 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 Regul ator
 

7 600647 1 Swagelok elbow
 

1 8 600403 1 Teflon tape
 .. • PART C: 9 TA312 (600648) 1 Gas. bottl e 
I 

i 
i NOTE: Items 1 through 5 are pre assembled for your convenience.
 

Items 6 through 8 are pre assembled for your convenience.
 

i
 
r
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' .. 
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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 INSTRUCTIONS MANUAL, MAY CAUSE 
INTERFERENCE TO RADIO COMMUNICATIONS. IT HAS BEEN 
TESTED AND FOUND TO COMPLY WITH THE UMITS 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 I 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 

- Genera 1 Informat ion • 

.. 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 • 

.. 

.. 

.. 



-

-


All 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. 

• 

-
• 

-
.. 
-
-
-
-
-
-
-



-
-
- 1.2 WHEN YOU FIRST RECEIVE TIP I 

-
- 1. Carefully unpack TIP I and examine for any physical damage which 

may have occurred in transit. Inform PHOTOVAC at once if TIP I is 

- damaged. 

- 2. Unpack and examine the battery charger. Set the voltage switch to 

correspond to the AC voltage in your area. .. 
- 3. 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 ~eceptacle. 

- 4. Plug the charger into the AC mains. Allow TIP I to charge for 16 

.. hours • 

.. 5. Unplug the charger from the AC mains. remove charger pl ug from TIP 

I, and repl ace TIP I rear receptacle dust cover • .. 
.. 
.. 
.. 
.. 
.. 



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-
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 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 1* "ionizable" actually means- photoionizable; we must begin by defining this. 

TIP 1* 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 
"Ionization Potential" (IP) of the molecule in question. Ionization Potential - is normally measured in energy units known as Electron Volts (eV). 

Host 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 
ionization potentials below 10.5 eVe Included amongst this latter group are 
the vast majority of those compounds which we describe as "Pollutants".-
The ultraviolet lamp used in TIP 1* 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 1*, 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 1*. 

- TIP 1* 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 1* 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 1* 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 lOS 
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 1*
 
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 1* 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 (PIO) used in TIP 1* 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 I-year warranty. .. 
Careful miniaturization has allowed us to package TIP 1* 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 1* 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. ..
 

..
 

..
 

.. 

..
 

..
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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 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 • 

.. 

.. 

.. 

..
 

..
 

..
 

.. 

.. 

.. 
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3.2 TUTORIAL - QUALITATIVE
 

1.	 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 (LEOs) in the display ­compartment will flash on for half a second. Within two minutes 
the pump and LEOs will come on continuously indicating that the 
ultraviolet lamp of TIP I has started. -2.	 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. -

3.	 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. 

4.	 Turn the ring up to press against the underside of the SPAN 
control.	 ­

5.	 Clean air is, of course, a relative term. Outdoor 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. -6.	 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 ZERO control. -

7.	 Again, turn the locking ring counterclockwise until it presses 
against the ZERO knob. -

-

-

-




-
8. 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 look 
at the LCD. 

9. 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.- 10. Turn TIP I off when you are finished. or when the LOBAT sign 
appears at the top left of the LCD. -

-
-
-
-
-
-
-
-
-
-
-

-

-
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 -T,lea 06-964634 
TAI04 (cont'd)

TO REFILL BAG Page 2 of Z -
1. Hand tighten regulator onto Span Gas tank. ..2. Turn gas bag valve counterclockwise to open. 

J. Hand tighten gas bag adapter nut onto regulator. 

4. Turn regulator knob counterclockwise about one-half turn to start gas -
flow. 

S. Fill bag about one-half full. -
6. Turn regulator knob fully clockwise to shut off gas flow. .. 
7. Turn gas bag valve fully clockwise to close. 

8. Remove gas bag adapter nut (rom regulator. .. 
9. Remove regulator from Span Gas tank. ..
 

..
 
.. 
-
.. 

.. 
-
.. 

"__ Gas Detectors, Optical and Electronic Research, Development and Manufacluring-----:-"'" 
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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. 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.	 Allow TIP I to sample clean air •.. 
5.	 Adjust ZERO control until LCD reads 0.00. 

6.	 Connect bag of Span Gas to TIP I inlet •... 
7.	 Adjust SPAN control until LCD indicates the Span Gas concentration 

(usually 100 ppm). Disconnect Span Gas Bag •.. 
8.	 Sample clean air again and readju5t ZERO control until LCD reads 

0.00, if necessary • .. 
9.	 Lock ZERO control by turning locking ring counterclockwise. 

.. 10. Sample Span Gas again and readjust SPAN control ,until LCD 
indicates the Span Gas concentration, if necessary. 

11. Lock SPAN control by turning locking ring counterclockwise...	 Disconnect Span Gas Bag • 

12. Observe sample concentration changes on LCD. Concentration of .. total ionizables is displayed in Span Gas equivalent units • 

13. Do not allow TIP I to draw in any liquid • .. 
14. Press POWER switch after use to turn off TIP I • 

..
 

..
 

..
 

.. 

.. 
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4.2 HOW TO USE THE SPAN KIT 

1. Hand tighten regulator onto Span Gas tank. -
2. Turn gas bag valve counterclockwise to open. 

3. Hand tighten gas bag adapter nut onto regulator. ­
4. Turn regulator knob counterclockwise about one-half turn to start 

gas flow. ­
5. Fill bag about one-half full. -6. Turn regulator knob fully clockwise to shut off gas flow. 

7. Turn gas bag valve fully clockwise to close. • 
8. Remove gas bag adapter nut from regulator. 

•9. Remove regulator from Span Gas tank. 

-

-

-

-
-
-
-
-
-

-

-

-




-

4.3 TUTORIAL - DIRECT READING
 -

1.	 When you press the POWER switch, the LCD of TIP I will turn on and 
the pump and yellow LEOs will come on briefly. Wait for them to- come on continuously, indicating the ultraviolet lamp has started. 

2.	 Turn the locking rings down to release the ZERO and SPAN controls.- 3.	 A mid-range sensitivity (Span setting of 5) is a good place to 
start. 

-
- 4. 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. 

- 5. Turning the ZERO control clockwise will raise the LCD reading, 
counterclockwise will lower it. Adjust the COARSE ZERO control 
with a small slotted screwdriver if you canlt get TIP I to read 
0.00 with the ZERO control alone. First set ~he ZERO control to 5, 
adjust the COARSE ZERO until the LCD reads near zero, then make a 
final adjustment with the ZERO control.-

- 6. Hand tighten the gas bag adapter nut to TIP I inlet, and open the 
gas bag valve. 

- 7. A clockwise turn of the SPAN control will raise the LCD reading,
counterclockwise will decrease it. 

8.	 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. 

10. 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.-

11. Sample clean air while locking the ZERO control and sample Span- Gas while locking the SPAN control, and hold the controls so that 
they donlt shift when their locking rings are turned against them. 

-
-
-



-

12. The LCD will now show concentrations of total ionizables 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 lOa, because TIP I has different 
sensitivities to different chemicals. One Span Gas equivalent unit -is defined as the concentration of total ionizables 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 I 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 frc.;"I one day to the next, or from one month ­
to another, an average total ionizables concentration. 

13.	 If TIP I aspirates some liquid, immediately turn to Section 5 ­ -Maintenance and follow the instructions. 

14.	 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. 

• 

• 

-
-
-
-
-
-

-

-

-

-
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4.4 TUTORIAL - DIRECT READING FOR OTHER CHEMICALS 

-
TIP does not have to be spanned against isobuty1ene Span Gas. If your - monitoring situation is one where a single chemical is responsible for nearly 

all of the total ionizab1es, 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 ho~ to make your own span gas. 

-
The other way is to use isobuty1ene 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 isobuty1ene 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 ionizab1es in the air. 

If benzene is the only ionizable present then its concentration is 10'ppm. No 

- matter what other ionizilb1es are present, however, the benzene concentration in 

your sample does not exceed 10 ppm.-

-




-
4.5 'f'}\qJ'F OF c:~\r. ,l:;'D)\N c:~~ 

-
C'11e"U.o-~ Threshold TJ!'\it t 'alue (':"T,v) C:nec.;. ~ic c@"l C~ttJm * 

Acetone 750 181 -
Analine 2 339 

Benzene 10 52.6 ­
n-Butyl Acrylate 10 633 -
Chloroform 10 215 

1.2 - Dichlorcbenzene 50 109 1 -
Diethylamine 10 62.3 -Epichlorohydrin 2 6.9 

Ethanol 1000 8S2 -
Furfural 2 4.4 

n-Hexane SO 530 ­
n-Heptane 400 407 -Isopropyl Alcohol 400 1182 

Methyl Ethyl Ketone (MEK) 200 145 -
Nitrobenzene 1 11.1 

n-Pentane 600 IS78 ­
Propyl ene Oxide 20 781 ­
Toluene 100 74.5 

Trichloroethylene 50 40.9 -

-

-

-

-

-


m-Xylene 100 56.1 

*:',t-1'"'Oduce 100 ~ iscbutylene Cipan "..as and adjust ~'PAN crnt.ml until U'D 
.reads this value • 

.an c.'1anicals '-'ere sarrt'led at t.'1eir ',::r.Vs to cbtain these values. 
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- 5.1 MAINTENANCE 

Keeping TIP I 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. 

-

-

-
-
-
-
-
-

-

-

-

-

-

-

-

-
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S.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 I 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. -

-

-

-

-

-

-

-

-
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 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 light 
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.	 Switch off TIP I. 

2.	 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 PIO seal o-ring on top of detector 
cell.- 3.	 Unplug red and yellow wires from UHF driver circuit board. 

- 4.	 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. 

S.	 Withdraw lamp from lampholder. Leave spring in lamp holder. -
6.	 Moisten a lint-free tissue (Kimwipe TM or equivalent) with 

methanol.-
7.	 Scrub lamp window with moistened tissue to remove film. -	 8. Dry lamp window with clean lint-free tissue. 

- 9. Without touching window, slip lamp into lamp holder, window end 
out. 

10. Install detector cell into lamp holder and tighten until just-	 snug. Avoid cross threading. 

- 11. Plug yellow wire onto gold pin and red wire onto tinned pin on UHF 
driver circuit board. 

12. Install detector cover hand tight.-
When the detector cell is	 removed, be careful 
inside it. Any dirt in the detector cell may- dry compressed air. 

-
-
-
-

not to touch the fine wire mesh 
be blown out with a gentle jet of 



5.4 REPLACING THE DUST FILTER
 
-

-
TIP I is 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 lOS 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 9/16'1 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. Tighten with 

two wrenches. -

-

-

-

-

-

-

-

-

-

-

-
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 5.5 IF TIP DRAWS IN LIQUID
 

-
Water drawn in TIP w:ll 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. 

1.	 Refer to maintenance instructions 5.3 to -
remove detector cell and lamp.-

-
2. Dry lamp with a clean lint-free tissue and 

clean the window. 

3.	 Clean detector cell in clean water, preferably 

in an untrasonic cleaner. Do not touch the -
fine wire mesh . 

• 

-
4. Dry detector cell overnight at 50 degrees C. 

5. Dry inside of lamp holder. 

6.	 Remove filter following instruction 5.4. 

7.	 Dry inside of filter holder-
- 8. Install a new filter. 

9. Assemble TIP following 

-
-
-
-
-

instruction 5.3. 

-




• 

• 

• 

• 

• 

• 

-

-

-

•
 

-

-

•
 

-

• 

-

•
 

-

-
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6.1 CONNECTING EXTERNAL DEVICES TO TIP I
 

- All devices which plug into TIP l's rear receptacle require that 
the dust cover be romoved. Secure the plug by tightening the - knurled collar. 

-
-

-

-
-
• 

-
-
-
-
-
-
-

,.
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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 1 +/-0.4. .. 
The frequency is proportional to the total ionizables 
concentration. Adjust the volume control on the headset 
desired. 

as -
.. 
.. 
-
-
.. 
.. 
.. 
-
-
.. 
.. 
-
.. 
.. 
-
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6.3 EARPHONE (Photovac TA201) 

This small earphone is designed to provide an audio output to 
user wearing a hard hat. Operation is the same as that of the 
headset. but the audio volume is fixed. 

a 

-
-
-
-
-
-
-
-
-
-
-
-
-
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6.4	 EXTERNAL BATTERV 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. 

... 

-
-
-
-
-

-
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-
-
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6.5 PORTABLE CHART RECORDER AND OUTPUT CORD- (Photovac TA20S 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 lis 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 em/min. 

-
-
-
-
-
-
-
-
-
-
-
-
-
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6.6 THREE METER INLET PROBE (Photovac TA207) 

TIP I is 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 lis inlet 
flowrate must not be lower than 450 mL/min or the pump lifetime 
will be diminshed. When making inlet probes. use Teflon TM or 
stainless steel to minimize sample absorption. reaction, and probe 
memory. 

• 
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7.1 SERVICE INFORMATION 

TIP I is designed to be both rugged and field-serviceable. 

If TIP I is not operating as you expect, look through the symptoms
listed in Section 7.2 Troubleshooting to determine the cause of 
the problem, and turn to the appropriate Service Procedure in 
Section 7.3. 

-
-
-
-
-
-
-
-
-
-
-
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7.2 TROUBLESHOOTING
 -

1. 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) -

2. Numerals appear on LCD, but pump and LEOs never stay on continuously.
TIP front end warms up quickly. ­
1. Lamp driver circuit needs tuning (Adjust tuning. See 7.3.2)
2. Lamp needs replacing (Install new lamp. See 7.3.3)
3. Loose UHF driver mounting screw (Tighten screw. See 7.3.4) -

3. LCD always reads 111 11 except at span setting of a -1. Short in detector cell (Repair or replace detector cell. See 7.3.5)
2. Short in signal feedthrough (Consult Photovac Service Department) 

4. LCD reading fluctuates randomly ­
1. Span setting too high (Reduce span setting) ­2. Loose detector cover (Hand tighten detector cover) 

5. LCD always reads "111, even at span setting of O. -1. Controls disconnected 
2. Fault on control circuit board (Consult Photovac Service Department) -


-

-
-

-

-

-

-

-

-
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7.3 SERVICE PROCEDURES
 

- 1. Reconnect battery 

- 1. Remove two hex socket screws securing handle to control 
housing. 

- 2. Remove handle from control housing by gently rocking 
handle. Be careful of 2,1&11 plastic seal ing washers. 

3.	 Inspect and secure battery connector on control circuit-	 board. 
4. Replace two hex socket screws in handle bulkhead. - 5. Slip plastic sealing washers over screws. 
6.	 Tighten screws to secure handle to control housing. 

-
2.	 Adjust tuning 

- 1.	 Unscrew detector cover. 
2. Locate trimming capacitor on UHF driver.- 3. Turn on TIP. Pump and LED should stay on. 
4. Slip detector cover on until pump and LEOs go off. - 5. With an insulated-blade screwdriver, adjust trimming 

capacitor until lamp starts (indicated by a blue glow 

- from lamp holder). Pump and LEOs will come on when lamp 
starts, but also if photoresistor on UHF driver is 

- exposed to ambient light. 
6.	 Turn off TIP and install detector cover. 

- 3.	 Install new lamp 

-	 1. Follow maintenance instructions 5.3 to remove lamp. 
2.	 Clean new lamp window with a lint-free tissue moistened 

with methanol. -
3. Dry lamp window with a clean tissue. 
4. Assemble TIP according to 5.3.-

-	 4. Tighten UHF driver mounting screw 

1.	 Unscrew detector cover. - 2. 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 r~egohms, look for a short at
 
wire connections or between fine wire mesh and stainless
 ..steel plate (with small inlet hole). 

4.	 Clean detector cell in Freon TF ™ in ultrasonic cleaner. 
5.	 Dry detector cell overnight at 50 degrees C. .. 
6.	 Install detector cell according to 5.3. 
7.	 Install detector cover. .. 

-
.. 
.. 
.. 
..
 
..
 
..
 
.. 
..
 
..
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7.4 TIP 1- PARTS LIST
 

Refer to 7.5 Tip Assembly Diagram -
-

-

-

-

-

-

-

-

-

-

-

-

-

-


ITEM 

1
 
2
 
3
 
4
 
5
 
6
 
7
 
8
 
9
 
10
 
11
 
12
 
13
 
14
 
15
 
16
 
17
 
18
 
19
 
20
 
21
 
22
 
23
 
24
 
25
 
26
 
27
 
28
 
29
 
30
 
31
 
32
 
33
 
34
 
35
 
36
 
37
 
38
 
39
 
40
 

OESCR IPTI ON 

Rear Bulkhead 
Recept. Assembly 
Recept. Mount 
Rear Bulkhead Seal 
Handle 
Battery Pack 
Battery Pad 
Current Limiter Assembly 
Center Bulkhead Seal 
Machine Screws 
Center Bulkhead 
O-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 
O-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
 
600350-02
 
600252-02
 
500034
 
600425
 
600021-07
 
600137
 
TA209
 
600001-04
 
500035
 

-

-
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· 8.1 APPENDIX 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 just begins to stretch) and should have 
appropriate fittings for gas-1illing and connection to the TIP*. The 
bag is first filled with Zero air (TIP* can be used to check that this.. air is 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 is the simplest 
imaginable. If the volume of the bag is 25 L, we simply add 25 ul to 
yield a 1 ppm mixture. For higher or lower concentrations, we adjust
accordingly. 

If, however, we have to prepare a standard from liquid or solid.. 
.. 

sample, the procedure is 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 liquid in a bottle). Vapor 
pressure of a given liquid 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 uL to our 25 L bag to make a 1 ppm mix, but benzene 
is a liquid at this temperature, contributing only partially to the .. total atmospheric pressure above the liquid, and we need to take a 
larger volume from the heads pace than this. Actually, we must take 
25 x 760/74 • 257 uL and this will give 1 ppm in the bag (760 mm Hg
is, near enough, atmospheric pressure). We could write a formula: .. 

v • Vx 760/p 

.. Where v a Volume of heads pace required (uL)
V a 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 ~urpose which usually employs a steel plunger having a minute.. 

.. 
Teflon H tip and graduated glass barrel. The needle is either epoxy
bonded to the end of the barkel 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
available 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 loose 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 • .. 

..
 

..
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..	 model 
Water .. 

51453 
Level Indicator 

Slope Indicator's Water Level Indicator is a self-contained transistorized instrument for deter­
- mining ground-water level in boreholes and wells to 10Q0-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. -

-
.. 

SIJOPE INDICAT:OR Go 3668 Albion Place N., P.O. Box C-30316, Seattle. WA. 98103 U.SA,'I .TWX: 910-444-2205 (SINCO SEA) cable: SINCO SEA phone: (206) 633-3073 

Colorwdo s.r•• Offlc.: Slope Indicator Company 511 Orchard St.• Suite 107 Golden. Colorado 80401 U.S.A. phone (303) 279·7813_1------------------------------------:----::.----::..---- ­
sinca Slope Indicator Canada Limited A subsidiary of The Slope Indicator Company 

Unll #5·113OO!Wer FIoad. RiCtvnonel. B.C. Canada V&X 1Z5 I....: 04·352~ \oCR phone: (&041276-2545 
SIHOO roool..• 0112 _ .. USA .. 
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operating InstructIons 

model 51453 WATER LEVEL INDICATOR-
The sensitivity knob on the reel 
panel i. used to select the desired..	 sensitivity settin9 on a acale from 
1 thru 10. Settin9 (1) is the loweat 
sensitivity for very aaline and/or 
contaminated water and settin9 
(10)	 is the hi9hest sensitivity for..	 very pure or fresh water • 

To determine proper settin9, .turn 
sensitivity knob to full settin9 
(10) position and lower probe until 
it contacts water. Raise probe out -	 of water and turn sensitivity knob 
to a lower settin9 until the li9ht and 
buzzer turn off. Repeat and adjust 
sensitivity knob so that the li9ht..	 and buzzer turn off promptly when 
withdrawin9 the probe from the water. 
00 not turn the sensitivity knob 
lower than necessary or accuracy will 
be reduced. 

Water level is measured at point where li9ht first turns on. -
Make	 certain the sensitivity settin9 is in the off position
when measurements are not bein9 taken. This will conserve 
battery life. To test the Water Level Indicator, turn the 
sensitivity switch on and presa the "press to test" b~tton. -
The Model 51453 Water Level Indicator operates on 3 each (AA) 
Batteries. 

To replace batteries: -
1).	 Remove 3 peripheral screws and the center screw on the 

controls panel side. ..	 2). Lift cover panel and replace 3 each AA batteries. Note 
polarity on batteries for series hook-up. 

3). Replace cover. 

Cable may be removec from reel to facilitate battery replacement.-
- ~ncoSlope 'ndle.tor Comp.ny 

- I 3e&lI Abon Place No.. P.O. eo. Co3031e. S.alDe. WA. ge'03 U.S.A. 
TWX: g,o-..... ·2205 (SINCO SEA) _: $NCO SEA phone: (208) 833-3073S

t-co"lllO'~.............
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CONDUCTIVITY
 
METER
 

Model 1484-00 
1484-10/1484-11 
148·t--20/1484-30 

. 
Instruction Manual 

Co/~L:J

C:-,P-;;'mer 

742:J North Oak Park Avenue. Chic0:lo. illinois 60648 
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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. 

RANGE 5, FROM 10,000 TO 20,000
 
MICROMHOS. IS 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 
lotal ionized substances in solution. The meter 
displays conductivity in five ranges from 0-20,000 
micromhos/centimeter ("mhos/cm) and comes with 
a break-resistant probe that has an internal ther· 
mistor for automatic temperature compensation. 

2.0 Specifications 
Range (pmhos/cm):	 0-2
 

0-20
 
0·200
 
0·2,000
 
0-20,000
 

Accuracy: ± 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 Batteries 
Portable: ACIDC Rechargeable NiCad 

Batteries 110 VAC or 220 VAC 
Size: 

Bench: 8" W x 6" H X 6" D 
Portable 12 1/." W x 4 1/." H x 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 siK feet of cable 
c.	 Probe holder with support rod 
d.	 Instruction Manual 
e.	 Conductivity Standards ­

10,000 pmhos, 1000 pmhos, 100 pmhos 

3.2	 Install the instrument in a location with ade· 
quate ventilation and freedom from vibra· 
tion. In addition, close prOKimity to high 
voltage wires or transformers should be 
avoided. 

3.3	 rurn 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 wate.. 

4.0 Front Panel 

4.7(a) 4.7(b) 

.1 

.4 

4.3 

4.7 

4.1 Function (Off/On/( - . + )BA1TCK) 
Off: Turns power Off to conserve 

batterylmeter life 
ON: Activates meter 
( - , + ) Each position will monitor the 
Batt CK; batteries(DC) or power supply (AC) 

4.2	 Range: Five position switch used to select 
proper conductivity scale 

PdqC 2	 Pa!Jt' 3,I I J I	 I I , t , I I I I .. I I I• 
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4.3	 Il"o ildjllslrnenl S(WW 

4.4	 Conductivity prohe 

4,5	 r 'IISI' hllldl" lor '" I, ""'1'111';\' (AC IlIlHlt-1 

only) 

4.6	 Line cord (AC model only) 

4.7	 Analog Meter Face: Containing 5 conductivi ­
ty scales covering 0-20.000 ,.mhos/cm 
a.	 Range Selection 
b.	 Batt OK Zone - Acceptable zone when 

checking battery or power supply function 
4.8	 Front Panel Screws af,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. 

4.9	 Calibration Adjustment - Use to calibrate 
the meter using a conductivity standard (on 
back panel of bench model) 

4.8{b) 4.7(b) 

4.7a 

4.7 

.2 

4.4 

4.3 4.8a 4.9 

5.0	 Checking Meter Function 
5.1	 Turn meter off - with flathead screwdriver 

turn the zero adjustment screw so that the 
needle reads zero 

5.2	 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 (unction switch to BAIT 

Page 4 

CK •	 A reading below the BATT OK lOne 
indi(:<1les that the posillve hdnk of batteries 
n('('d In he replaced. 

5.3	 AC models - turn function switch to BATT 
CK - or +. A reading below the BAIT OK 
zone indicates power supply failure and the 
meter needs to be serviced. 

5.4	 ACIDC Models - Turn function switch to 
BATT CK - or +. A reading below the 
BATT OK zone indicates the batteries 
require recharging. 

5.5	 Turn instrument ON. 

6.0	 Sample Measurement 
6.1	 Turn the range switch to position 5. Rinse 

the probe with either distilled or deionized 
water. 

6.2	 Insert the probe into the unknown solution 
at least one inch without touching the sides 
or bottom of the container. 

6.3	 Decrease the range one step at a time until 
the meter reading is between 10% and 90% 
of full scale. 

6.4	 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. 

6.5	 When you measure low ~onductivity levels. 
the sample should be protected from the at· 
mosphere since dissolved gases will rapidly 
change the conductivity. 

6.6	 After the measurement range has been 
determined. select a standard within that 
range and calibrate the meter at the selected 
range. 

6.7	 Re·measure the unknown solution. 

6.8	 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 

Page 5 
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across two noble melal surfal...es 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 (Ilmhos/cm). In 
the International System of Units (51), con· 
ductivity is expressed as millisiemens per 
meter. where 1 mS/m is equal to 10 
Ilmhos/cm or 1 IlSlcm is equal to I 
Ilmho/cm. 

Conductivities of some common liquids: 

Freshly distilled water .5 to 2.0 Ilmhos/cm 
Potable Water 50 to 1,500 Ilmhos/cm 
Normal Saline 18.400llmhos/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 
Ilmhos/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 at 25°C 

Calcium Carbonate I GIL 2300ilmhos/cm 
(CaCO ,) ( 1000 ppm) 

Sodium Chloride I GIL 1990llmhos/cm 
(NaCI) (1000 ppm) 

Potassium Chloride I GIL 1880 Ilmhos/cm 
(KCI) (1000 ppm)

--- ­ -_._-­ .. ­ -- - ­ -

8.0 Troubleshooting 
8.1	 Symptom: Meter exhibits no response. 

Action 
a.	 Check power to meter. 

I. AC meter not plugged in 
2. AC meter has blown fuse 
3. Turn function switch to BA"IT 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 BA"IT 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 
battery 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 "mhos/em 

Conclusion: 
If the meter needle does not deflect at all or 
deflects less than 10.000 "mhos/em. 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.	 Go to 8. I n and check for electrical 

short. 
Conclusion: 
Meter needs to be serviced. 
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9.0	 Parts List 

Description 
Probe 
Meter 
Ill" Probe Cable Clamp 
Rod Clamp 
Probe Holder 
Test Tube Clip 
Nvlon Rod 
11)()K Pot 

AC Unit: 
AC Power Board 115 Volts 
AC Power Board 230 Volts 
Power Cord 
Fuse Holder 
Fuse. 1/1(1 Amp 
Board 

DC Unit: 
Mercury Battery 
Battery 
Board 

ACIDC Unit: 
I Battery Holders 
I Battery Plate 
I Battery Plate Stands 
I Battery Straps 
Terminal Strip 
330 Ohm Resistor 
220 #iF 16V Capacitor 
Rechargeable Batteries. 9V 
Battery Snaps 

/ Charger. I 15V 
/ Charqer, 230V 

Portable Case 
Board 
148400/1484·1011484-11 
1484-20/1484-30 
Instruction Manual 

Model 70/700 
Instluction Manual 

I To obtain total assembly ­
together. 

Part Number 
300-7500·00 
650- 1070-00 
560-89\6·00 
536-0013-02 
538-0 I 00-00 
559- 1006-00 
532-00 I 1-00 
(.VI-Ol Of,-l tl 

600-000 \- 10 
600-0001-20 
780-7136-00 
567-2014-00 
71 /1-20(12-110 

600-00 17-03 

709-0009-00 
567 -2182-00 
600-0017-03 

567·1290-00 
534-0 I 00-23 
538-0 I 00-22 
538-0 I 00-2 I 
734-8643-00 
63 1-033 1-00 
627-228\-00 
706-0022-00 
569-0745-00 
702-8113-00 
702-0504-20 
526·2585-00 
600-0700-02 

175-1484-00 

\75-7000·00 

order all parts 

2	 Make certain to select correct chargers for your 
unit. 
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Operating Instructions
 

Cole-Parmer's 5985-75 

Digital pH wand with ATe 

C~L:J 
C7Pormer 

Cole-Parmer Instrument Company Cole-Parmer Instrument Comoonv 
742~ North Oak Pork Avenue. OJ, ogo. 11111 lois 6D648 7425 North Oak Park Avenue, Chicago. Illinois 00648 
PI10r,\] 1 312647 /600 or Tollfruu I 800 32J·il3ilO Phone 1-312-647-7600 or Toll-free 1-800-323-4340 
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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 buill into the bottom of the pH electrode. near the sen­
sitive glass bulb. 
The glass bulb and ceramic junction of the pH electrode shoutd always 
be wet. A rubber cap is supplied for this purpose. to be filled with KCI 
solution. If KCI solution is not available. a pH 4.01 buffer or tap water 
can be used. 
NOTE: The us(' 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. KCI filling solution, 
and pH buffers. 

Peve 1 



2. Before using the instrument 

Tho !l!lA!l' "!l pH Wilnll cOlOns willi II protochvn pla:.lIt: ~;ln(Jvn OVI'J III" 
I~!lll hule UII the sheath 01 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: 0 to 14.00 pH 
"C: 0 to 100.0"C 

Accuracy: pH: ±0.01 pH units. ±1 digit 
"C: ±0.2"C 

Temp. compensation: Automatic. 0" to 100n C 
Battery: One 9-volt (included) 
Battery life: Approx. 100 hours, continuous 
Weight: 12 ounces 
Size (L x W x D): 7W' x 1%" x 1" 

4. Optional accessories 

Model 5985-76 Replacement epoxy electrode, with buill-in
 
temperature sensor.
 
Model 5992-45 KCI filling solution saturated with AgCI.
 
An assortment of pH buffer solutions and capsules.
 
Call Cole-Parmer, toll-free at 1-800-323-4340 for technical information,
 
pricing or ordering Information.
 

5. pH calibration 

nnr.illisn pi t I ~h 'c1ro/lns aro Hlhnrnntly IInstilblo, wo rnr.nrnmond dallv 
recalibrahon to ensure the most accurate results possible. 
To recalibrate, follow these instructions carefully: 

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. 

2. 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. Refer to the temperature/pH chart (next page) for the buffer pH
 

value corresponding to the measured temperature.
 
S. Press the pH key. 
6.	 If the pH value displayed is not the same value as the chart indio 

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. Repeat steps 2-S 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. 
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6. Temperature compensation 

This pH wand automatically compensales lor error as tho lelllporalurn 
011110 IIqulu uulllU IlIUWjUIOU dlilllue:;. 111o dW11 heluw shows pH value 
of bullers In response to temperature. 

Temperature/pH chart 

Temperature Buffer Values (pH) ' ­ '-'--- .. _-.. _._----"--,--_........
1---- ­

"C 4.01 7.00 10.00("F) 

7.120 4.01 10.3332
 
4.01 7.095
 41
 10.25 

10
 7.064.00 10.1850
 
7.0415
 10.114.0059
 

20
 4.00 7.02 10.0568
 
4.01 7.00 10.0025
 77
 
4.0130
 6.99 9.9586
 

35
 4.02 6.98 9.9295
 

40
 4.03104
 6.98 9.88 
45
 4.04113
 6.97 9.85 
50
 4.06122
 6.97 9.82 
55
 131
 4.07 6.98 9.80 

60
 140
 4.09 6.98 9.77 
70
 158
 4.12 6.99 9.73 
80
 176
 4.16 7.00 9.69 

194
90
 4.20 7.02 9.66 

7. Temperature calibration 

When the pH electrode is replacod. tho temperature mode must be re· 
calibrated. To rocalibrate for temperature, follow these instructions (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 solution at approximately O°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 
potentiometer in the battery compartment. 

Figure 1
 

~ 
Ul~ 
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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 recallbrated if the pH electrode 
has been changed. 
1.	 Attach the electrode to the meter. Slide the protective plastic sleeve 

down the electrode sheath to uncover the refill hole during 
measurements. 

2. Switch on the unit. The symbol "pH" WIll be displayed. 
3. Remove the protective cap. 
4. Rmse the electrode wilh deionized water then shake gently to dry. 
5. Immerse the electrode In the solution to be tested. 
6 Stir and then wait approximately 20 seconds. 
7. Read the pH value of the solution. The instrument will automatically 

compensate for temperature variations. 
8. To read the temperature of the solution, press the "C key. The tem­

perature value will appear on the display along with the ""C" symbol. 
9. Upon completion of testing. nnse 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. 

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 of 
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 after adjusting the 
left-hand potentiometer, then the gtass has has deteriorated. 
Contamination of the etectrode: The ceramic junction permits contact 

with the liquid and prevents the diffusion of the internal electrolyte 
and the liquid being measured. When the liquid succeeds in pen­
etrating the reference because of deterioration of the junction or 
high differential pressure between the outside and the inside. con­
tamination results 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 result when the user takes mea­
surements directly 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 fally substances. it may 
be cleaned by soaking in methanol. Other substances may be removed 
with dilute hydrochloric aCid solution. 

Page 6 , , , ,	 , , PT 7, , I I , I I	 I I I I I 
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11. Warranty 

The Cole-Parmer Instrument Company warrants this product to be free 
from defects 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 resul' ,f abuse or misuse within the six month period, please 
return-freight 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 frol.' 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 returned.
 
For your protection, items must be ~~r~!ully p~~k_~ to prevent damage
 
in shipment and Ins~m"d against possible damage or loss. Cole-Parmer
 
will not be responsible for damage resulting from careless or insufficient
 
packing. A 15% restocking charge will be made on all unauthorized
 
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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TURBIDIMETER
 
MODEL 8391·35 

MODEL 8391-37 

Instruction Manual 

C~7c:J Parmer 

Cole-Parmer Instrument Company
7425 North Oak Pork Avenue. Chicago. Illinois 6064a 
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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. 

Ic>Copyrlghl 1987 

, I I I 
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1.0	 INTRODUCTION 
T1w 11IIhiclillwic" i~.1 11I'plwlolllC'llk ill~.IIIIIIIC·1l1 

Ilhll Cjll<llltildlC's liethl I collc'd ill!! 1'.lrlidl'~ ill solll 
tioll. I ht' illst'lIl1lt'llt IIWdSllIes Ihl' ~(.Jlleu'c1 IIqhl 
captured by a photosensor that is 10cdl~<.I at a 90 0 

angle to the incident light. 
The turbidimeler is designed 10 conform 10 EPA 
requirements as described in Ihe "EPA Manual of 
Methods for Chemical Analysis of Water and 
Wastes." 

2.0	 THEORY 
When a liquid contains particulate maller, 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 call' 
mon application of nephelometric measurement is 
in the area of drinking water monitoring. The US 
Congress established drinking water regulations 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, hacterial 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. 

3.0 SPECIFICATIONS 
Range: 0-1,0·10.0-100 NTU 
Accuracy: ± 2% Full Scale 
Recorder Output: 0-1 Volt Analog 
Readout: 6·\nch Analog Meter 
Light: Tungsten 
Power: 115 VAC (60 Hz) or 

230 VAC (50 Hz/60 Hz) 
Size: 10" W x 8.75" D x 6.5" H 
Weight: 5lbs. 

4.0 FRONT PANEL
 

o 4.1 

4.9
4.2 I 

4.3--	 4.8 

4.10 
4.4 I Ie .... 

4.5 4.6 4.7 

4.1	 TEST WELL - one inch diameter test well 
for sample cuvette or sealed standard. 

4.2	 ANALOG METER FACE - Sample read-out 
of turbidity in Nephelometric Turbidity Units 
(NTU). 

4.3	 MECHANICAL ZERO - Screw used to 
adjust the meter needle to zero when the 
instrument is turned off. 

4.4	 NTU RANGE - Three position knob used to 
select proper turbidity range_ 

Position Full Scale Range 
x 1 0-100 NTU 
x .\ 0-10 NTU 
x .01 0-1 NTU 

4.5	 ON·OFF - Main instrument power switch. 
ON - Full power available to the 
instrument. 
OFF - No power available to the 
instrument. 

2 3 
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• L 10 VAC t., ... 
1''\ VAC I A. 

5.1• ,.;(
-. :. 

5.4 

5. I FUSE - Holder I, ,I repldceable fuse. 
111 dmp 230 VAC or I dnlp 115 VAC. 

5.2	 ATTACHED LINE CORD - Three prong 
plug with all ached line cord for use with 
I 15 VAC or 230 VAC outlet. 

5.3	 SELECTOR SWITCH - For 115 VAC or 
230 VAC 01H'r<1tioll. 

~.4	 l·nCOI~DI·.I~ OU 11'(1\ t AND -: O· I Volt 
i1naloq output lor inlerl<.lce to a chart 
recolder. 

5.3 5.2 

PRELIMINARY SET-UP 
6. I Remove and inspect carlon for the following 

items: 

a.	 Turbidimeter 
b.	 light Shield 
c.	 Black Body 
d.	 Spare Lamp Assembly 
e.	 Four Sample Cuveltes 
f.	 Three Standards: .5.5.40 NTU 
g.	 Instruction Manual 
h.	 Registration and Warranty Card 

6.2	 Place meter on a flat. stable surface away 
from vibrations and direct sunlight. 

6.3	 Make certain the power is off by depressing 
toggle switch on the front panel toward 
OFF. 

6.4	 Select the appropriate line voltage with the 
switch on the back panel and correct fuse 
value. 

6.5	 Plug the line cord into the proper recepticle. 
6.6	 Turn power on by pushing toggle switch to 

ON. Red LED will illuminate. 

1.0 CUVETIE 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: 

1.1	 All cuvette alignment procedures should be 
performed with light shield to minimize the 
effect of stray light. 

1.2	 Determine 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. 

4 
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d.	 PldCe s'lmple nlvl'l\(' in lesl wl'll. 
e.	 TllIo N f 11 s(',.!(' sl'lc'('IOI switc'h 10 IIII' X I 

I'osilioli. 

f.	 Set pot ~hould be turned fully 
counter·clockwise. 

g.	 Slowly rotate cuvelle 360 0 in test well 
and observe flll'ter 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	 Zero Adjust 

a.	 With the instrument turned off, check 
the meter needle position. Ir 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 .0 I 
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. 

8.2	 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 O· 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 NTU scale. That is why API provides 

standards for these different scales (0.5. 5. 
and 40). 

I-<l~membel sl~uled standards are NOT 
primary standards. SEALED STANDARDS 
ARE REFERENCE STANDARDS AND 
MUST BE USED IN CONJUNCTION WITH 
OUR PRIMARY STANDARD TO MEET EPA 
REQUIREMENTS. 

8.3	 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 (Formalin 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 Formalin standard or obtain 
the standard commercially available 
from Advanced Polymer Systems. These 
are the only two standards currently 
acceptable by the EPA. 

c.	 Set the NTU Range switch to x ) 
(0·100 NTU full scale). 

d.	 Pour the 40 NTU Formalin or commer­
cial standard into the chosen sample 
cuvette. Make certain that the sample 
cuvette 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. 

6 7 
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r. Remove the sarnph' cuvc'lIe ane! illsp,1 
Ihe 40 N J(J SI<llld.lIc1. Aliqn IIIC' Cllvl'lIc' 
propc'dv ,Hid COVI" wilh Ihe' lin"t shit'ld. 

should now he used for the NTU sealed 
stcHld<Hd. 

Nolc' Ill/' ,')(.\1 I 11· ..dillti illlll",c lilt! Ihi-. IMPORTANT NOTE:) IIC' ••hov,· plO 

viJlue. I his is Ihe V.,lll!' 1I",t shoulcJ II0W cedure should be performed every three 
be used for the 40 NTU sealed standard. months or every time a new sample 

g. 

h. 

i. 

Rinse the sample cuvelle thoroughly and 
dry complelely inside and out. 
Fill the sample' C'Uvelle with the 5 NTU 
Formazin or commercial standard. Insert 
the sample cuvette into the test well. 
Align the cuvelle properly and cover 
with the light shield. 
Turn NTU RANGE knoll to x .1 

cuvette 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 to realize that a 
change in the assigned value does not 
necessarily indicate degradation or 
deterioration of the standard material 

(0-10 NTU full scale). Use the SET itself. 
STANDARD knob to adjust the meter 
needle to read exactly 50 (actually 
5 NTU). 

9.0 STANDARD OPERATION 
9. I Zero the instrument. When the instrument is 

j. Remove the sample cuvette and insert 
the 5 NTU sealed standard. Align the 
cuvette properly and cover with the light 
shield. Note the exact reading and 

orr. check the meter needle position. If the 
needle does not read zero. adjust the 
mechanical zero screw. 

9.2 Turn instrument on and allow 5 minutes to 
record this value. This is the value that warm·up. 
should now be used for the 5 NTU 9.3 Choose the proper NTU range and standards 
sealed standard. for the unknowns to be read. The NTU range 

k. Rinse the sample cuvette thoroughly and chosen should be the minimal range span 
dry completely inside and out. required to read all unknowns. 

1. Fill the sample cuvette with the .5 NTU NTU RANGE SPAN (full scale) STANDARD 
FOllnazin or commercial standard. Insert x 1 0- 100 NTU 40 
the sample cuvette into the test well, x . 1 O· 10 NTU 5 
align properly and cover with light x .0 I O· I NTU .5 
shield. 9.4 Calibration or NTU Scale. 

m. Turn NTU RANGE knob 10 x .0 I a. Turn NTU RANGE knob to the correct 
(0-1 NTU full scale). Use the SET position for the chosen range span. 
STANDARD knob to adjust the meter 
needle to read exactly 50 (actually .5 
NTO). b. Insert the proper standard into the test 

n. Remove the sample cuvette and insert well. Make certain the standard cuvette 
the .5 NTU sealed standard. Align the is clean and properly aligned. Cover with 
cuvette properly and cover with the li!)ht the light shield. 
shield. Note the exact reading and c. Use the SET STANDARD knob to adjust 
record this value. This is lhe value that the meter needle to read the assigned 

value of the standard. 

<) 
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d.	 Tlw 11IIhidi'"l'lt" i~ now ciJlihltJt(·c1 ill ,ht' 
chost'll 1.111'11' '"HI "'eldy for "".. , 

9.5	 I aking a lllcdsurelllcnl. All unknowns 
should be measured using the same sample 
cuvette, Unknown samples are read by 
inserting the sample cuvetle. properly align. 
ed with the key. into the test well. Cover 
with the light shield and take the reading off 
of the correct scale on the meter. Make cer· 
tain to take the range factor (x I. )(. J • or 
x .0 I) into account when calculating the 
actual NTU vallie of the sample. 

9.6	 Possible sources of error. To insure accurate 
readings it is important to eliminate all 
possible sources of redding errors: 

a.	 Always make certain that the cllvt'tle 
being read is properly aligned 

b.	 lever take a reading without tilL light 
shield in place. 

c.	 Dirt and fingerprints on the cuvette can 
cause significant errors in turbidity 
readings. Make ~'ertain 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. 

9.7	 11Iqhly concentrated samples. Samples with 
turbidity measurements above 40 NTU 
should only be w~ed as a gauge of approxi· 
mate concentration to indicate the amount 
of dilution required. 

10.0	 TROU BLESHOOTING 
10. I Symptom - Meter exhibits no response 

ACTION 
a.	 Check power to meter: Meter not 

plugged in. power not turned on. fuse 
burned out. 

10.3	 The liJmp fil<tment coil should be seen 
centered in the viewing tube. 

10.4	 "the fildmcnt is not near center, or not 
visible at all, it is necessary to readjust the 
lamp. 

10.5	 Turn the instrument off. 
Note: 115/230 AC voltage near lamp adjust· 
ment. Use caution. 

10.6	 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. 

10.7	 Loosen the thumb screws holding the lamp 
plate to the vertical support bracket. 

10.8	 Turn the instrument on. 

10.9	 Adjust the lamp plate to center the filament 
in the viewing tube. 

10.1 0	 Turn the instrument off. 
10.11	 Tighten thumb screws to secure lamp plate. 
10.12	 Loosen screws securing vertical support 

brackets. 

10. 13	 Turn the instrument on. 

10.14	 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. 

10.15	 Adjust the lamp bracket as necessary. 
10.16	 Turn the instrument off. 
10.17	 Tighten the vertical support bracket screws. 

10.18	 Replace the outside shroud and secure with 
rubber feet. 

11.0	 TRO(JBLESHOOTING 
1 1.1	 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. 

10	 II,	 I I I 
I III	 I I• •	 I I 



I I I I I I II I II I I I I• • • I 

b. Check tungsten lamp. 12.0 PARTS LIST 
CAUTION - Do nol look directly at the The following parts can be ordered indiVidually to 
lamp. To check the lamp, look for the aid in maintenance and repair. For price. please 
presence of the light beam on the side call your supplier. 
of the test well. 
CONCLUSION ­ If the bulb is not on 
when the meter is on, the bulb needs to 
be replaced. 

If the bulb appears to be working proper­
ly, the meter needs to be serviced to 
determine the source of the problem. 

Part" 

650· 1050·0 1 
713·3500·00 
713·3 I 31·00 
600·0060·21 
670·0111·00 
662·5076·00 

Description 

Meter. NTU 
Fuse, liz Amp 
Fuse. I Amp 
Board, Subassy TI2 
OP/AMP, High Input Impedance 
Photodiode 

I 1.2 Symptom ­ Unable to calibrate or obtain 100 I T 12 Calibration Accessory 
full,m·ter ddlection 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 T 12 
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 

b. 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 contaminatiol ;S 

suspected, replace the standard. 
c. 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. 

d. 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 I 15 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. 

I 1.3 Symptom ­ Mf>t,· "xhibits no response 
when the NTU RANliE switch is changed. 
ACTION 
a. Meter needs to nf> serviced. 

\/ 
1) 
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CORRECTION NOTICE
 

Turbidimeter Instruction Manual 
April 14. 1987 

I.	 Lamp Adjustment Procedure 

The	 position of the lamp with respect to the lens is very critical. A 
plastic tUDe is included witfl··the turoidimeter to allo~ you to check the 
relative position of the lamp. Proceed .as follo~s: 

1.	 Turn the instrument on. 
2.. Posicion the plastic vie~fng tUDe in toe test ~ell ~ith the blue lens 

on top. 
3.	 The lamp filament coil should-Be seen centered in the vie~ng tube. 
4.	 If the filament is notnear·center. or not visible at all, ~t.is 

necessary to readjust tne lamp. 
5.	 Turn the instrument off. 

NOTE:	 115/230 AC ~oltage near lamp adjustment. Use caution. 

6.	 Remove the outer shroud Dy unscrewing the four rubber feet on the bottom 
of tne instrument. 

NOTE:	 'l\ro adjustments are used to align the lamp.
 
Horizontal - adjust to center the filament
 
Vertical - adjust to focus the filament
 

7.	 Loosen the thumb scre~s holding the lamp·plate to the vertical support 
bracket. 

8.	 Turn the instrument on. 
9.	 Adjust the lamp plate to center toe filament in the vi~~ng tube. 

10.	 Turn the instrument off. 
11.	 Tighten thumD scre~ to secure lamp plate. 
12.	 Loosen screws securing· vertical support brackets. 
13.	 Turn the fnstrument on. . 
14.	 Hold a pape4 or cardBoard horizontally approximately one foot over the 

test well. Yhen 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. 

II.	 Parts lis t .
 
Bulb. frosted T12 pIN 652-1142-10. replaced with lamp assembly piN 1002
 

III.	 The cell riser is not necessary and all references to it should be 
disregarded. 
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CHAPTER 1 
1 11 How tn use the EXOTOX Mode' 40
 

)
 5""".dl Ufl ExOTOX !ly 'l..lIlv "f'~~~UI~J lIulioll 
1I1.lIkl~(1 P.I\AW' .llul 0,. 011 CA' III f~IUfl~ II IIIl" 

5 ["X010X will .IU'U"",IICdUy 1\.11\ tlulJu~)h II ~" 

h~~1 ~c"I'IUt~f1t:C. t1,I!)'"l1q dll LCD 1.~~lf~lId~ WilliI 
.'''lllhlc d' ....1vl~ul.1 dldJIfI~ 1")cI"'III1~1 tUlli ~~. 01)41, 

11 • Illluw"'\l III,s du,u..... I,,: le"l. 'h" EKO 1OK WIll 
.13	 !lU ",10 Ihe O.Y~W" IHC"'~I"t~rUt~1I1 flUllh! ,11111 

(h~pldY (h~J"iJny. W.I) IHJ~ pt~I' '~fl"'~lt" Olllv~ten
13 

C'HI~t.:uIIVt: upe'tllI.,,) ul n..: 'Sclct.l' hUll"" rHo 
16 ull hYUfC It will 411!)pl.. y T.._,t.: !,...~ III 'kjll~ 'H~I 

"ullIlI" IPI''''I. 1,,,,,· WCIII"I"tl Avo"..\", I TWAI 
16 lu tidle, .HI t hUlllsl hllm eldp~.1 hcun ~wlh:h 

16 on 10 d~cllnal hnlll~. dlUS E"plo~.vc HiJ~ III 
pt:1t.elll,,\!c LEI ·111 Iluwe. E'I'I"",vt: lll,uI

17 1 (N'4f'.~1 Flillunhlhh' I IIIUU Thl~ sa'U'!IIl:'~ 'HuM 

18 dlwtlY~ lit: nu ..s•••:h·" IJdu,c ul~uunM~"1 I~ H~"IJ 

h_ ~1I~U't; c.oflt!I:1 t:....hlll.lllun fh.! .h~JJLIY~ ~huu"l 

,c.... , dllltlu""Udldy :ttl ~"". O"YUCU. 0 "~Ull 'til'" 
10 \las. 0 ""'" TWA 0 0'1 .. d'"' O·~. 1 EI II III 

E_IJh~IVI! H"'~, III t ..~~h .UI ShIKIk1 .h.~ tll~..I••v 
,,~.I.I ~~llIllu tlnllv chtlc~It~lll hlNIl Ih.~..." II' 

• IUIUH'~lIlh~cl 11I"lfl'~ I h.~I·k t. ...hlll ••1l11U ••~ 

C~llIpl.UII'~'. Ifl Ct.•• jllt', ~~
 
12 The Opera lIng 5'90<.1
 

NUfln.tUy U'''~f.IIIU~' 'fl~llu""'III~ ""III t lIuhnue' I., 
.~Hnl.1 ~hull .lIuhllle·IIIe·.·.1 t."V.·I"f h"" ~l" ulteb .11,11 
1I.. ::.h Ihe~ VI~thll ,11.11111 l.uull .t~ IIl1l1t·.llIuli Ilidl .1 1:-> 

1""0""'""\1 •"'"'' lIy If THE EXOTOX DOES 
NOT PRODUCE THE REGULAR OPERATING 

THE MONITOR 
SIGNAL. THE INSTRUMENT SHOULD NOT 
BE USED 

1 J Gas T..ling Modes 
F"'n.m."~ y...~. O.y~""ll.lIl4t 1"AI\. y.n.1rvets ..e 
Inunale.H"''''. uH."....(lu~ly IH. II.~ .....)(1I!t 40 OfH 
..,,,140 ole. _""1 0.'" I.. ' ""10...11., ~ by 
IN~'»I'Y UM:! 'S,~k:. f IKllh "' ~~tuenC~ 

flM~ II~~ l:dU ~"II~I I ~'I""I", 1 .. :....uub 

1 R""I T"'''' O• .,yc". 0 3!> ... 

OowOft_-Ie 
I ...... C.y..... A 
000pI0, 

r: j IlIeoIrOlllC'. u ...OIt 

C__:150;.:j'2~ 
UllllDC:.--. 

Fogu,,, 1 

, I I II I, , I	 • , 
I I I II t I •
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2.	 Real T'OIe Too,<; G"s 0 999 ppm CO, 0 500 
ppmH1S 

J.	 Tin>e We'!Jhled Ave'i1Qe !TWAI 01 T"o'l: G"s 
,n ppm (see Technical Spec,liu\lor,s lor 
delaols!. 

4	 Oo!cllnal hnul h.c 0 11 tit 6 ""....h"l 
,ep,esentlng how lony lhe EXOTOX has been 
on, and lhe,elore lhe 1>.••" to, Ihe TWA. 'H,: 
and decImal hou's lla.I •. "'.,malely. 

5	 Real T"ne~cent.."" llLILfll 01 eOl'losove 
yasO 99'lb 

1,4	 The LCD Back'ighl 
The EXOTOX hils a backhghilacoilly 10 IU",,"nale 
lhe LCD ill low amllMl'" hghllevels. To OI""ale, 
press lhe 'Baek Logh" bUllon 1'C' orl flgu,e " 
while ,eadilly lhe dl!>fllay The ..ad h!Jhl ....Iy 
operal6 ..hlle bUllon is dep'esse<l. 

1.5	 Flammable Gas SensOf Faull Alarm 
Should a laull COll<hllOn OCl:u' wllh lhe hplo.lYe 
Gas Sensor. lhe EXOTOX w,lI !J.ve a COnIlIlUOU,. 
audoble ala,m. ,ead 'fl" 011 Ihe LCD wllh a s ..1e 
legend 01 'EXPO .,.... illuminale the 'ed 'AIa'm' 
loghl. Unt1e' IIItl!it! Clft:U'I1Slances Ihc "'Sl'u"""" 
musl nol IJc USt.'(I. 

1,' L_ Battery Alarms 
The EXOTOX 40 ha. a 1W0 "1"\10 1'- """,,'y 
IIKl1callon. TIM! ,,," ..a",.ng Ihal lhe Lallc"es 

I I I I
 

a'c !J'l"ll'\1 low's !I've" by Ih" 1I".h",!, ."1,, 
le""nd 'BAT' 01' lhe d'yllal dlsplolY Wh,," "". 
occurs, lhe,e.s approo.malely I I""" "I 'Id"e'y 
life luft. The:! ~(MK1 warm,,!, I~ .111 ,tlll"lIlt! lUi, 

II11U005 IllfIIl lind a blallk diyll'" ell."I,.y "0'"'''' 
lor lhe side .,.... 'BAT' wh,,,h ""h,·...". 10".,1 
lJaUtUV discharge. Fn .. tullv t:.h,"~"'II, Sid"'. bv 
LaU~'y pack Of charge IOslfunlC',1 UHIIIJIIHt! With 
Iwlle,y I'dck in accordallt:e Wllh C Io....lcl 2 
COlnpleltfly d,scha'n~d Lt:lllmlt~~ 'h,1I h.'Vt~ III 
slItht:enl power 10 OIle,alc lhspl•• v '" nmll".. 
Ihls IS .hc JI.oh'em, chdtyt! .nsltullh~HI lin .1 h!w 
nllnules alld lhen Ie ched 

N.B.	 For sl.nd.,d alarm sellings 01 yases being 
moniiOled, He 'T.chnic:el Spec.hcal.ons' al 
beck 0' manual. 

1.7	 Ove"ange 'ndicalion 
" lhe EXO TOX IS coposed It. I"v""s "I !/.,s 
ex-.;eedUly Ihtt luslftllneu's ,eddnul, h•• ~.~ set:llun 
I 31", lanyesllhe lollowlll\j WIlli", '1o."I..y...... 
Flammable Ga$ 'EEE'. 
Ooyyen 'OH·,
 
ToolC 'OFL'
 
Ttie' disltldy will ,eluru 10 1I0,uloIl VVh.'ll Iht~ hl~lh 

~jdS cont:ttnUCillon Uri 'e.nuvtJ'd htll I"t~ • XU rox 
will noud 10 blf , ..1IIurl (swlkh ull .IHd lin ,tn.u,,' U. 
C..neel audll,1e ala"". 

I II II I I I I 

CHAPTER 2 THE BATrERY 
2 1	 Removing Ihe BallelY Pack 

All EXO lOX ",ululu's dfl~ SUII,~h~tl nllt~ItIt'II~ MONITOR(, f
Wlnl II ",.II.~'V I-dl " I lIf1n.!.·I~d 10 the ...':tltun"'''1
 
1he hclllt~~y ,MI k f1loly hf.~ d.dr~J.~cl wl..-.. shll
 (,I PI 
..uunct.It!~1 lu IIw nlu"'IU•. HI ."••V IH! I h.IIHI~tl
 

IIUI'~'H~III"~Ully til .1'''1 InIlU~1 I Ih~~ 1,.llh~f\, p.I."
 
hunl Ih.~ JHulllhn 1111' lulluw"IH ..,uuoduIC IIhlSf
 
I~ u~..d ISI~ fl~Juu' '] J
 

"1 1 I	 UII:o.I II''''' sdl It-I.Ulllll!, It "", :0.1 "~VV A' ,I" A s...............
 
""II",u~ \I~"'H ••",-" k.~,;, p •.,vul'·lt 11 ~"UII
 
A II
 

o ~ 
2 1 'J	 HU'dll~ Ih,· hdlll~'';' p.n:" Ihfln.~,h ~•. u, It.t" 

.tut:'t:flun u' dlfUW '1:1' onu pull ,IWd'V 1IUIIl 
,nowlul (II p~ C,_"..

C8,:IOIe 1t!(;I)fUICUIII~'h •• Ue,v pdl·" 1~IISII'C Ih.u II ..~
 

I (J.UiH..:b un bUUI h.Uh"'y ')4~:k tllKI I"nl"h)l .UI~
 

d~.Ju. onlV ded" dulll U' 'JdfM~I WII~ "k'V IN'
 iit:­
".",1 UNDER NO CIRCUMSTANCES MJ'V 
ABRASIVE CLEANING MATERIAL BE USED 
AS	 THIS WILL DAMAGE THE GOLD 
PLATING OF THE CONTACTS 
Tu r~n."n~L:' hanmy ll.Jt:k revt=r~! Ihe 'IUH:I~llulI~ lu J~ 

, 

fUI ""5(.:unll.~nlfJlIdntll~usurt! ,hdl IIII~ k~yw.l\, ·C­

Uti Iht!' n'(JUllu' ~II~','~WS pusntvely wil" Ihl~ k.!y
 

.1,,1 '" Ihe 1"11 "'Ihe "~lIe.y Iklo:k
 ,._.'L 1 
f '!Iule:1 

2.2	 Bettery Peck Con'ecls 
The t.:U..fdt:"IS un ,he h'P uf Iht~ I)dl:k dfl~ sIM.•hlly pliOt;ood M' eonl..el _Ih • melallUl1aetl, ~ 

le(:~s~d In Pf~Vt!'1I1 dcudeilial dlS4..hdI41! t:aUl should be laken 1o ensure lhal acadenl.I' 



shorting of Ihese conllcls does nol occur when 
lhe ballety pilck 's separaled from lhe moniiOl. 
The recharging conlacIS al lhe base of the 
ballety pack are elecllically prOlecled 10 ensure 
lhal lhe banety pack cannot be d,acharged 
Ihrough these contaclS. This ensures thai if lhe 
inslrumenl 01 ballery pack is slood on a wei 
surface, 01 rf accidentaUy immet'sed, no discharge 
of the balle<y can occur Ihrough these contacls. 

2.3	 ChIlrglng the B8nery 
To ensure lhal lhe correcl c"-tge cond,tions are 
applied 10 lhe benery IlKk, only a Neotronicl 
approved benery charger may be uaed. The 
Neotronicl EXOTOX bellety c"-tQ8f is designed 
to pr....enl ballery damage due 10 ollercharglng. 
8efOfe inserling lhe bellety pilck (with 01 withoul 
lhe manilOl allached) ensure that IhI! electrical 
conlaclS on the base of IhI! ballery pack are 
clean. UNDER NO CIRCUMSTANCES MAY 
ANY ABRASIVE CLEANING MATERIAL BE 
USED. 
The benery pack may only be connected 10 lhe 
ch8fger in the poailion indicaled in Figure 3. 
Moulded II.localOlI enlure cOllecl 0...111181100. 
Pr_ 1M bellety peck, or complele manltOl, ""0 
lhe c"-tging rec_ on lhe ballery ChArger; lhe 
wetghl 01 ballery IlKk, or manitOl, wiN ensure 

• 

sufficient contact pressuro. As SOUII ,I::.. -.:unllJt;1 

is made lhe red 'FAST" char!I" h'lhl Oil Ih" 
ballery charger wl'l ~Ium,nate If h!lhl \"M'~ II"t 
illuminate ensure charger and battery U.mld..·.s 
are clean and flfmly press pack 1010 d.dl\l"r 

The	 bellety WIll be fully recha'ued hom a 
discharged condillOll wilhin five hours. Eat:h 
hour of fasl charge WIll provide abou' 'wo huurs 
of 0I00ltOl use. 
A buill- in deleclion circuit aUlomatlcally 
lwilChes the charger to a 'StOW' charye 

condilion when sufficienl chargtl has ~II y'llen 
10 lhe ballery lhe red 'Faat' did''''' lI!lh .,ulU 
malically SWItches 10 a green 'Slow' did'!!" I.yh' 
The ballery may be Iell on this d"Hy" 'Of an 
,ndefinite period. 

It IS recommended thai the balle,y pack is 'ully 
discharged al regular inlervals, by leaving Ihe 
monilor on unl~ the low ballery alarm souMds. 
The monitOl should I~ be fully 'echarged as 
per lhe above procedure. Th,s will help ,n over 
coming problems associaled wnh NI Cad 
ballery charge/discharge memory pallerns, 
whICh can reduce lhe charge capacny 0' Ihe 
b"lIety. To enable. prec... chtlck I.. I", klllll on 
b"lIery pack perlOfmance, a 'tlCOII' should bot 
kepl.1 iltuillaled lllhe beck of Ihls OIallual 

a.llmy P • ..:1r. nwy .... 
&:h4'~ed _t.ae &:Ufl 

2,. Ben..., R'"P!K--'. 
.. should be noted thai. 10 t:ompIy _h the 

. r. ' ..l.I••• ".lt1lDftlt.... 

.. ' 
,"""'..-t IntrM'SK Safety sl<OOda<<b. the blrn.... 
p;te" .s .. sealed iOnd encOlPSUWted ~t 
and no I\I""'P' should be mOIde to _ 
the bane<oes from lhe IWC". Suett ectlOll ... 

, I 25 

IIIval~te lhe NeollullIt:S guatdlllee -.cI1n~ 

S ..'ety ce<t,hcallon 
CompIience wilh Intrinllic: Sefecy...._ta 

~ 
I, . c 

••tdIr.. 

,. 
. 

NtVER 0II0w bane<y lWC"s to be ~pd Of 
recharpd on hAz.doul at~_. n._ 
only be c.roed out on ute .1........... by 
...thollsed personnel. 

---~
 
~ -~ 1.-.......
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!. ~ ".-..-/
'<"':; ~ u ...."c...

/
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CHAPTER 3 
3.1 Procedure prior 10 conlined enlry .pace 
3 I I Ched lI'dllhe (XOTOX IS "110' uS'< 
3 1 "] SWlld, UI1II1()I"lu, 

3 1 3	 EII~u,c UI~I .IIIY thlllel hf"~ IH~ln~1 lI~utl I~ 
scc:uu:ly ,11I1J(.lu!tl hi Ih.~ UkUlllu, h ..."u..~~ (II 
1Jt:1I dill U~e h.IfUlhul! lu IlJWl~f ()(OTUX IlIlu 

wo'k'UH ~.),It.:t! 

31.4 llf. dCC~~S t;n"~fS 10 "ISSlsl wllh Ihe \f't:lllddhoO 
of the wo,k SJktC~. pliO' 10 entrv. 

31.5	 Ensu'~ Ihe nl~dns 0' accl:ss and e~CilJM! aftt 
sec.;u,e dud h. tOf u~c III oo""al t.:ofu••hufiS 

3 I 6 low", I"" "'0'""" 'fllU II,,, work ~"'''ll. 
check,ny whel" """"sw'Y. lIa"oos "'"elS The 
COlfllC1 Ii"'" 15 MINUTESI muSI IM= allowed al 
each check PO'''' '" ""sule 1/...1 mOIUIOl 
calfll!d oul a COlli/lillie St:r'S1"!1 cycle, and 
les~"ds 10 dll'JOss,bl" lias danyels. 

317	 USlny 1h" ha"d h"", w"hd,aw 1/'" OIOll'lOI 
hom Ih" wo'k S,M'." and oil_II" allY aid"" 
ind,cahOl' If no aodol>le 0' "'sual aldlm 's 
ope,altn9 lhv IOdu:OJuun IS lhal the WWOfk ~~ 

'$ tree o. lhose YdS hdla,ds lhal I"" "lOtlllOl 's 
lles,!,,,,,d 10 n"'dS"''' 

318	 ., alarm indicalion occur., Ihe work apace 
ahould nOI be enlared under any circum 
alancea. Re'el 10 your Work S......i.or lor 
'unher in.lrucliona 

F,yuI" 4 How Ihe EXQTQX shouhll'" WOI/I 

SUGGESTED ON-SITE PROCEDURES 
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3.1.9 If no alarm is indicaled remolle lhe EXOTOX 
from lhe hand· hne and _ .... lhe monitor nellr 
lhe breathin" zotle lsee Figure 41 prior 10 enlry 
of work space. 

3.2	 P,ocedure White Wo,king 
Under mosl workong condilions lhe monitor 
should bol carried on the person OIl all limes. The 
EXOTOX is designed specifically for personal 
moniloring. and working away frorn lhe monitor 
may lead 10 an aLllm ind,callon beIng unnouced 
due. for example, to high lloise lellels in lhe 
working area The size and _oghl of the monilor 
enable il 10 be carried comfortllbly for long 
peri0d5 withoul operalor fatigue. 
When call1ed. both audible and lIisual alarm 
condilions and LCD. are easily observed. tn hogh 
noise enll"onmenls encountered around pumps. 
or with fasl flow conditIons. use Ihe accouslic 
.rphone. This gives additional safeguard. If OIl 

• 

any "me while working wllh", "", eont"" .. 
space lhe monllor gilles an alarIII ""hC.Ilioll. lur 
whal8Yllf reason. the confrned space MUST BE 
EVACUATED IMMEDIATELY. 

Point to Note 
If. during the initial almosphere ,.,SUIIIJ pnor to 
enlry lhe monitor alarms. it mUSI bol WIthdrawn 
immediately. If upon e.arNnalioll. II Illdocales a 
hezardous atmosphere: 
1 Swilch off the monitor to re 5t!1 Ihe alarm 

Condilion. 
2 SwitCh lhe monitor on. 
J Allow lhe monitor 10 aulo check and Ihen 

replace inlo the WOlk space. 
4 " lhe monitor again alarms and IndIcates a 

hazardous atmosphere. sWllch 011 Ihe monllor 
lind follow your local operatIng procedures for 
such condtlions. 

CHAPTER 4 GENERAL MAINTENANCE 
4.1	 The Oute, Ca.e 4.3 TheSI,. ­

I h~ out~r l:i:lSIO!J u. Ihe morulu. I~ fI'KJuht~d en Check thill " y....J "II"'~ .Id ilUiIdlmenl 
h"ally .lu'y plas,,,, dnd only "'('U".". WII""!l poHlb .e cle 1iN r "d , 101 lor use 
.lown Wllh a el"an .lamp cloth or \>dl~r No 4.4 Storage 
solvents 01 aChel I.)lopuelary cleaoers 5,hould be 

When nul'" ''''''. nooo.""s should be Slored on.used. as lhese mdY damaye Ih" nlOuk1"'!l cool dry rool1l .... 'acks 'M huny by ,,- c.ryonv
nlau:r1al. 511aps or bell chi' AU", ,.....""''1'. munllors may be 

42 TheG,ill kepI on chillY" """"" rlOl II. u>oe 
Ch"ck Ihill Ih" ""II O")II""n!1 Ih" sell""r". on ",,' 
hunl Rlowll". tS t.l~an and 'u."'C IU.NIItt' Ih~ 
oUslfuchon at all (lnICS 

, ,	 I I I II	 I I I I I I I I I 
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TABLE 1: CHARACTERISTICS OF TYPICAL GASES AND VAPOURS CHAPTER 5 THE SENSORS 
(FOR OTHERS NOT LISTED CONSUL T OUR TECHNICAL ADVISORY SERVICE I CALIBRATION USING THE NEOTRONICS CALIBRATION KIT 

FMJUle 5 C..I,"r.. IOOII Kot C..." ...,<:toonFOf Model 40 E)(OTO)( Gas Monllor wilh Siandard C"lilJr,,"on 120'll> Methdntl,n A"I 

10 II 

FLAMMABLE SUBSTANCE: 

ACETIC ACID 
ACETONE 
ACElVLENE 
AIR 
AMMONIA 
BENZENE 
II BUTANE 
II DECANE 
DIPHENYL 
ETHYL ALCOHOL 
ElIIVLENOXIDE 
n HEPTANE 
HYDROGEN 
ME THANE INelwei <>..1 
METHYL ALCOHOl 
PROPANE: 
TOlUENE 
'RIME Tlnl AMINE 
ltVLENt 

.~_ ...- .-.__._-------­ 51 Preparation of Calibration Kit 

STANO,ARO SENSITIVITY 
"ll.lE: l 

J6 
38
 
J!>
 

I~ BO 
4000 
J4 
610 
BOO 
274 
386 
~I 8 

260 
200 
232 
J6 
494 
41 
blO 

VOl"ll. 

200 
100 
0111 

2~ 

064 
06!> 
049 
048 
090 
1 16 
O~ 

104 
106 
189 
OBO 
082 
082 
0!l6 

SPECIFIC Sdm.:t Ih.~ ~Itl~ bOIlIt- 1I~IUllt!.II(J1 Ihe h~~.1
GRAVITY l .. r c.-J ,_ChIM:'" Ilk" the huuh· l:un"ulI~ .I...t!'lll'hlh~ ~tol:::' . ­OF GAS 

,trC':J;':»UWAT:lO"C 
CUllum:1 lulJlUH hU1I1 Iht~ lIuw lIu:lt!f IIlpUt III
 

210 ItM! !ldS 1u.)lIh~ n!!JIIIIIIUf
 

203. C..nnc(:) Iht~ fluw nU~II~r oull.II' In Ih..: 

C.II,luatlun A~'Uh.hU H"K~I P"t' wilich Win l"~
091 ,"!..."!~I In Iht! M!"~o' lIIMlt!f I.!~I ()t!.."~",,,~ IIM~
100 
h"lIuli uti h)J) 0' Iht! (itl!:t 8ulllt~ RIJHU,,".h" "I'll

0!6 
t~nStIfC 11lt.1I Ihe lIuw IntH~1 IlIdlt.:•• h~s :lbO lu
 

273
 1.. "1...........
 
J(X) un II IIUIIUW KI~"'I Ihc htlilun IIt~I'Il!S':l.l.~(1
 

203 lur 10 !:te(;ullcl~ lu IJlllt,W the ~Y!:t'~111
 
497 R"movll II", S"',.... GroU loom Ih" EXOTOX
 
lJJ Alldt:h II", Cill~I"I\I"n ASllIIalOl H... >d lu 11M'
 \ 

1U~1rt.ln~'111.61 ~-
154 ONLY AnEMPT CALIBRATION OUTSIDE
 
3!iO
 OR IN A WEll VENTILATED ENVIRON­

MENT. I007 
TI",~ fllu1plnenl is I10W set up ttl. l:a'"u(tuulI ctl0!J6 
II", tXOTOX.1 12 

154 52 Explo'lfie Gas Calibration Check l::klJJ
IAIIModel.1321 
(It dmt" 'hl~ t:1,hlu,IHun ul nit! l"ullI"tlh"~ tI.IS 

.. Oll t'uh.u. Ilun UIUn"U11 IIStt '114:1 N.,uhul .... :~' ~_.­
310 ~ldlltl""1 L.lld ...... hull !"IS 1I... lu.u til 1 1!.t"\., 

MtHlkjnc ... All """ut. Ihe lo'h~'''9 P'uc~""u 

, ..to-h'" 



5.3 

52.1 

5.2.2 

Conllt:Cl C"hbral'on K'I as delalled "' 
p.ocedu.e 5.1. 
Swilch lhe EXOTOX ON and seleci EMIIIOSlve 
d.splay mode. 
Oel111'ss Ihe hullon on lop 01 Ihe Gas Bnlll" 
R"'Julalo. u",11 eilhe' the EXOTOX goes Into 
alit.m condilion I AUdihle, DISPlay 'EXP' & JO%) 
O' rhe ma.imum hme h""t is e.ceeded. The 
lime IinlllS lor vanous models ale IIsled In 
F'9<Jle 8. The lin.., IS measu.ed hom ,he 
dep.e"liion 0' the 001100 II II", .esolls hom 
IhIs lesl 1,,11 oulside Ihose <.Ielilllt:d III h\/U,e 8, 
lhe EXOTOX 'IlqUIICS ,ecalibralion Ip.ocedUle 
5.31. 

bplosive Gas Calibration Adjustment 
IAII Modelsl 
Only aUlhorised, quaillied pe.sonnel shoul.l 
allemlll .ecalih.al.on usinll the lollowlng 

536 

534 

535 

unul CJ rcalhng 01 letu J..H~H':CIII I~ dt:hlt~VI~(1 011 
II",d.spwy. 
ISpan Adluslmenll 
NOTE: The Iype nl !las used ,,, ",lloh',,'" ,10" 
ExplOSive Span shouk1 ~ d ,,"_!lIfC 01 "t~l~t~,:n 

1 & 15% 01 Melhane ,n All 120 In JO"" I [U 
The EXOTOX displays "," Melh.III" eon 
cenl.alion in liS lEl '0.111 F", ,10" 1"111""''' "I 
callb.ation, the LEl os calcul"'L~1 "s I"II,_s: 

'" lEl value 0' gas " "" age concentr.. tion 
by volume" 20 
Conncci lhe CahLr.alion Kll as <lela,k.'d III 

p.ocedu.e 5 l. 
Dep.ess the bullon on 1011 "I Ihe G••s 8ullie 
Rellulalor 'Of 1 monule and 'hell slllwiv ",llllsl 
Ihe °hp Span' polenllonlele, IFIII"'t: 1 'H'I 
unld Ihe display .ea<.ls Ihe IoH"''' <:iJk\l~'I"11 
above t I'll. LEL Tom OF F '1""1'" 

f 

{..~ 
t:"W'.oI'MNI'.",.. 

l • ..,au••",.l_w G 

1­-­
p.ocedo'e. Under no CIICumslances should 
unaulhoflsed iO<:cess 10 lhe cahLo.al.on coollols 

5.37 AUow rhe EXOTOX III sellte lUI 15 '"111UI"s ,'1lI1 
Ih~n '~t.:hec" 'he lern Tlus nl~'y ",IVt: c.h.III~.t~d 

f~-"""Ilowed (hlltu~) ,he ctthh.ahofl IUU•. '!~':10 It nt~l:c~~tfV. 

5 3.1 IZero Adjusmentl 
Remove the senso, 9,ill us.n9 a 2m tle'''I,on,,1 

,epeall"llC'ldule 53 3 
Rell!d<:e the sensllf H"II 

~ -
C]­,­0 _ 

5.3.2 

5.33 

5.4 

u 

W,en<:h I Allen K"y) 
Sw,lch EXOTOX ON and sch,<:' Ihe E.'llos.ve 
Gas D,splity Mod". 
With It", nK>,uloti If' ,. f .....n"\i.hk~ ()II~ f ..~6 

EnvlIlllII'lenl IFwsh AliI. sklWly ,,,IIUSI ,h,­
'hplOlilIie Ze.o' pOlenUOlllel"r «F'll"''' 1 'G" 

O.ygen Sensor Replacemenl and 
Recalibration IModel1 OF, OFH & OFCI 
1 ht~ 'ow OIllVU~1I .1I.uul III Ih,~ t XO I OX I!') ':101:' lu 
,Ichv,(tt~ HI d ct.)tu:m""Hluu ui '9".. Oll,YH,~n Iii 

All by Vuklll'" f 19 5'\, U S I 

1] 

t ..... s-ol-, o._s.­-­•_. _

~__._L~J 

F'9U'e 1 c.w...loon Conu_ 

=l 

F'lIure 6 Senso, GIIU 
Removal and Replacemenl .~

_.<J.Q,,0-i_ 

, ...... z.••F 

,,,... Set.... 

t 
". 

~ 

...., 

" 

I I, , , , I I I I •I I• • I • , , 
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Too rt:S"Ofl~t: tI' Ih.5 dl,um may be checked 544 Aftcc IIHJ ~en~or has hC4:~n allu"",pd ,I Irvl~ nlllltll~ 57 Toxic Ges Senso, Ree-lib'ation (Models 58 Se_Wa"anty 
sIIlll,ly 1IS111!! e .....led b",ath whic:h. al ;1 IIorn",1 St!lIII1KJ ill .....,iOl1 (wllh .h... EXO I OX's 1M'"'''' OFH&OFC' The I O'IL Sell~OI~ 10.. H ,S .....1 CO hot_ • 
h,,,alh,n!! """, <:olllal"S a"<lU1 I 7'l1. O_y!!"n oy Offl. p,oc"dul" S'''I' 5 4 I 11",,1 I.., ".."",,1 Only iJulll(KI~.:,I, 11••il-htaell .JCISOIUIt:~1 !:Io' II JIU 1.1 tw.~~ frlQlIlh ....,tilloJ.ll\' fI·..~y 1;..;.1" be .ape..:'ed 
Volu,,\(: OUI. allelupl f(!(.;ilhhfo.IUJI1 IISIlIH I'M! III'h~'UH I" ,uuVKac :"~II~II~' 10. ,I IIC' .... ' ..... fIlIIO yeM~ ot 

pHJCt~"U'~. Untici nil CIlt..:ulH~loJnl.t::~ ~huuld nU'II ...IIIr..IIU1"'~1I1 U'::oC 

'n Ihe (XOTOK wIll 'ern.u" slable Amh'''''' In~l'URlen' power on dlMI dulu I t.t!t .... t:ydc. unaulholisetS oJl:l:I~!:Io~ 10 l:al"»Idltun t;unlt .....~ he E.I.h~vc ~IJ~ :.c"~U'~ ,Pdlr.l.lu,~ .-ho ~ ti 

feI11Ilef ..h"e clkinues 01 t 10 deu,ee~ c:entl i,IM.'lcdles lhat Ule cal,fI'il-llon ,~ ~Hh~t,UI'''ltly allow".' '....,clvl~ UM.HIIt ....,oJllti"'\' ......1 1'.'" be eapecled 't 
!l,ad" w,lI I:aose sll.,1I I:ha,,!I''S 0" .he ,hsl,l..y IIlcor'~CI ~7 I Ensull! 'I"it .he 10_.1; ~n!:ll()1 ICI'" 1!:Io o.",c... ,ly 

AI a <:onsl...." '''''''f>etalutt:, Ihe O"VtJe" ~~n~t)l ~46 A 'HI' or 'LO' O-VUell ,IoSI,I,IV ,,1'1" " """,,,01 

.IIUVltJe ~lt.II~1 11M J VI!... :. 0(1 IlOfnw' .., 
~uulncill U"t~,.I1U"'1CIYI"""Uy I 0 4'~.. O_ygmJl II II~ (XOTOX IS 55 T,,_,c Gas Ze'o A,I,us'IlK!"1 (M'Mlels OfH sci USllIy p,oced.. rc!> 5
 

10 he u~ml cons.sum,'v dl IUfllJ)t!,.f1ufeS O'h~f
 O.'f~~n Sl.'IISUfS t ....v~ d ~a .nn••lh -"""',,& OfC. 5.72 Coruaet:1 Iht! C"hhldhOIi K.. dS tk:(.IIIt~tI III
 
11'd" ,UIf 11"'-11 5urtace a,,,ht\~1\1 Cuntbluu,S. it I~
 inNa call1M= t;;.'M.:."t:Il... llu UI"!1.IIt: 'lliIIIIGI.clOly 10 

551 Sw,":h 11K! EXOTOX ON ", .. I", ..: G,IS fit.", 11">c,,,h" " 5 I 9 " ...,"a olltOltlwt .. ~I,ullllU'ntu~'Ct:CHllfllCfM'cd ....... lite .nUluhu IH~ n.:edhlultlt:C'
 (IIvII""ment If'tnOh A.,I ;1/1,1 ~"'eo.l 11K! ro_.1: TtM~ ':ilhh'dIlOIl W~I tld~es u~I~11 Iu. ("'h~h!1I1 
Ill' 20 9'1\0 O-y!JC" '" (:"'KI'lIo"s e'lu,villelll 10 G,,,, Il"."ldy. mod"ls a,e ""'atle,1 III'fKJUlUS9 U 10
 
Ihe w...kll~l<:t!
 

~~2 Sluwly "dlllsi II~ T....o: Z"IIl' 1."It,nIIOm"It"
 ~.73 O"ll'ess 11K! hulloll ,II. lop 01 I'", G... 8 ..IIIe
 
R"I:..hh"'"Il" ""'y he ..dllev.,<1 ..s loIlows· 

(T in f'9U,e n UIlIII 11K! d'U"..1 ,lls"I.ly ......lIs Rt.·lluI".... dlld k""Jl" ,lellll!Ssc,II,.. 10 ""11"""
 
~ 4 I Remov... Ihe $t:IIS'1I !l,1I1 11o. HIS and ~ nllll...es lUI cal SI._lv ... '1......
"!lUI>I"" TaX. 

("sur" 11.11 II~ ",onllo, 's ,n a 'f '''sh All 'VI'" lhe 'To> Span' po,,,nllornele, (F""",,, 7 '('1 101
56 Toaic Ga. AIa,m Check (Mode" OfH

enVllOlllllc,,1 Slowly ad/"sl Ih" O_YUell Sl"''' it dlSlllay Indica lion Ihe sante dS the t:UIII:cn& OFCI 
r.o"'ltlllf~I,"e7 '8'1 ""llllh" ,"sillily IIMI,,,,,'es UaiiOll quoled bV 11K! Gas BOIlIe Manol,'LI"'." 
20 9ot., NOTE: M..ke s",e 11.11 "0 ,,_I.IIe•• 561 c.."".,CI Call1l'dllo,, K,' as .lel......1"' 1..lIn"ltlle :t 1~.
 

Illealh ..."1"'5 Ihe S""Sor <:ha",he, "UIlIlIJ IhlS ~I 574 Release UK! OUIIOII a'lOlu", lhe ,e!luL,., .. Off

The Sla.KIa,.. Gi.lS 10 lMJ u~t~tl ~hn.tld IHJ,)'OCt!du'l! DlScollnecl Ihe "Stlll"lo, ' .....Id "'III ,,,pl.>L" ,hi!
s...lut:led hom flllu'" 8.542 If an IIMh,·....on (I' 20 9"'* (;iUUlul he Ohldlflt....... ~nsOl U,tll


562 OCIHt.-SS Ihe 'Klilun on IU,. u. Ihl~ fi.l~ Hurtle Allow IhI! (XOTOX ... sellie I,.. I~ ",,"oles a""Ille SUfI~U( •.et:Nis 'e'lktc:....'HCf.' 
H"\JuI.>IOI ""101 Ih., (XOTOX !,'M" '"lu ••I,III" ,.. Ihell II!'l:hed, II~ TU.It..: Ze.u d~ Ifu:. " ....v .....ve543 The O-YU"" Se"sor If,y",e 7 '('I L..n he I'M~ ....., • .,...... " Itfllt! hnu' I~ 1:_",:,',",,1 1 ht~ IIlnt~ rhdll!ltH' sh~,hlly ,'ullun Iht! t~.,llhl,"II.IIIIIt"·I~~~

IM~"'V ,.·..L..:.·.,IIV liNt l(~ulUv••1fl' II"~ tw., t ,I~th~ 
"III'I~ lUI V.ffIUU~ [XO.OX 1I1t"ld-, .11.' ''':I.llk·~1 It .kJt..:C~~IY. fn,"~.llIIfU..:t."t:lufu!l !lo

I"t'~ (f "ft.u, 1 'C' h 'lr I I he 1M!"'" ~t!n~t,. ,~ III f IUU"'~ It Tht! lin,,: .~ 11)1:•• ·.1111·,1 Irulil 11M!
 
d~I...1I ~(~'.UIC:t. luu"y III vL.n.ll' ltV tI"~ 1..'!:IoI&ll: II.. I!:II
 

.IClJu:~~ ...n (II Ihe hlllh.n II "", 1I~~.I1I1~ IUIIII'
 
dlNJ w'l~h,:.~
 It\l~ h:Sl ti,lI~ ou,~.d,~ .htbt~ dt·I.llh~11 II. ~ I~'U"~
 

6, ,IK! EKOTOX 'L"IUItCS '''1:..1,1>','111'" ,~
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CHAPTER 6 ACCESSORIES 
FIGURE 8 EXOTOX ALARM REACTION TIMES '.1 The Acoustic E••phon.	 The l:onne..;l..~ IkDC .....y, II nec~. be 

shutlened I.. ~ ..II,,,"v..tu'" ~••rtHI need.This IS '0' use when mUluln' IS heeny OI~h..ect III
 
Mod.1 G•• M......,. M...trN.lm TOJlic: M'nHN"m E.p' Md ...mu,nA"'m for ,,,.,...... '. III hV\jOC"". e.r(:h .- of lhe
hl~,h backyround "Ol~t: conc1l..un~. suetl d50 d,e

AIe,mTime aa.,mTinae Tnu., EXOIOll. ','''lO,kl I..."" h." '-" _phonefound,n pumplJ~) Sldhon SUIIlJ)S. w~1 weJl~ (I' III U I. 
EX010X 20 Mkll OFH IJ.) I~) ppm ti:lS :.K)~4·1 und~ ~.I·.• ·• tlll,I-, cl..,ld",ons 01 Id~' nuw The edt pl~l:e IS .cl.t.Il4::d "'~''''9 cln ~.III,huhC 10 d IM.-WW u~. enIUIe .....111 

1"•. U,:lh."M:t20". Ltl. :n~~uH...b ~J~4'IIHHh IS c&eaa\ed ~.\lt ~tt:l,hled ... , III ~I'" "tet"tny'" pia"" ltv alllas"L l"OIl. whICh nldV he .""".,.....1
 
tor use ,n cuher "dr The ,ublJe, COflll"CIOI al lilt: medium sud, .." ,komeshc <1,"'"lt.'Clar\I.",s._
EXOTOX 20 Mkll OFC	 !t.JO 61-'1'1'''' CO I~) ~I~' umbo 4!,:.'~1 ", .. h 

,."'. M.~'h.I"lId]()"u 1H ) JO~~und~ !'U".'lltll,h end 01 Ihe hose .~ III~erled .nlo pcAoIh(Hl 0" I'~ ,epidc......, ""'1"""" 1,11,,011_1151 of «e_1ftI 
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Summary of 
Technical Specification 
BASEEFA CERTIFICATE NO. EX 84254X 

Oi....n.ioo.:
 
48l11m • 98l11m • 178mmll 9" • 3.9" • 7 (f',
 

Weight: 
1.lKgI24Ibl. 
a.nery C.pacity: 
10 hours minimum w,'h charged ballelle5 
Op«.ting T.mpe<.t....: 
- 15" to 4O"C 15° f to 104" f I 

StOl.ge Tempe<.ture: 
- 20" C 10 45°C 1- 4°f 10 IIJ"fl
 
Humidity:
 
ato 99%. Non· cO<\dlonsIfI9 
lCO,...sout: 
Percentage O.ygen: 0 J!> 0 
PailS per m,'llOI1 To.,c: HIS 0 500, CO: O· 999 
TWA., elapsed lime 
Elapsed lime from ,n.llumen. ,wllch· on aller08lely 
displaying - 'H( Ihoo,1 and decImal hoo,s. 0 99 9 Hr. 
Percenlage lEl (lfll hploslve Gas: O· 99 
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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 
andlor 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 198I-VICTOREEN INC 
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GENERAL DESCRIPTION 

A. Introduction 

The 05-700 Survey t1eter is a beta-gamma type 
with a side-window GH probe. The radiation 
count rate is indicated by a 3-range meter, 
graduated from 0 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. 

B. Probe 

The probe consists of a side-wall, halogen­
quenched GH tube (Model 30-993) located in 
a holder with a rotatin~ metal shield. When 
the shield is closed, only gammas are de­
tected. When the shield is opened, the ex­
posed GM tube detects beta ~ 175 keV. The 
probe is ideal for 131 1• 32p, and higher­
energy betas. 

2 
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FIG. 1 - EXPLODED VIEW OF BETA-GAMMA PROBE 
AND TUBE ASSEMBLY 

SOCKE T HOUS ING
 

~ RUBBER GASKET (mate holes to pins)
 

THIN SECTION 

BETA WI NDOW and 
INNER SLEEVE 

J 

BETA WINDOW and 
" OUTER SLEEVE 

_ 30-993 GM TUBE 

SPRI NG DETENT 

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. 

II INSTALLATION 

A.	 Installing Batteries-­
Four 1.5 volt "011 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. 

It , , , , , ,	 5 
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3.	 Place the "0" bal'.eries, negative end 4. Replace the clamp. 
fir!>t, aqain~t the "finqer" <,prinqs. 
S I i de the 1'0'" it i V(' lenni na}c, down in 5. Replace the lid assembly on the case. 
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). 

III OPERATION 

FIG. 2--BATTERY SECTION	 A. Operating the Unit for the First Time 

With the probe in the handle clip. switch the
PRINTED WI RINGBATTERY - .. 

BOARD	 instrument to the times ten (Xl0) scale. withCLAMP 
SLOT FOR the beta window closed. Wait 30 seconds. 

(.) TE R/'II NAL Ii Switch to the Xl (0.5 mR/hr) range and observe 
the background. The meter should read 0.01 ­

CONTACT SPRING - 0.04 mR/hr. 

POLAR ITY (-) The survey meter can also be checked by using
(.~. ,I an optional 62-103 Cesiun-137 Check Source..] 

~..:{'	 (10uCi on a 1" diam. flat plastic disc). Ex­
~ ,~' ~, 

(': "A'	 pose the window of the probe to the flat un­
(+)~,'.\ t .. ,POLARI TV	 labelled surface of the check source. The in­.... "D" CELL 

dicator should fall between 5 and 15 mR/hr on 
the Xl00 range. 

METER 
B. Cal ibrat ion 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.

CARRYING STRAP 
, '\ r 

OPTIONAL
 
HEAD PHONES
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C. IIOn-Offll and Range Swi tch 

The range switch controls an "OFF" position 
and three ranges: XI00, X10, and Xl. These 
are respectively 100 times. 10 times and 1 
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 0.04 
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. 

IV PREVENTIVE MAINTENANCE 

A. Ba ttery Li fe 

Caution: Make Sure the Instrument is Turned 
. OFF When Not in Use.--aattery 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. --­

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. 

I I I I I I I I I I I I I I I I I I•
9 

8 



I I I I I I I I I I I I I I I I I I I
 

V OPERATOR'S	 MAINTENANCE 

A. Replacing	 the Batteries 

Whenever the instrument fai Is to respond to 
radiation, check the batteries. Cells show­
ing signs of corrosion or providing less than 
1.S volts should be replaced at once. 

B. 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 

OS-]Ol Headphone Set 

30-993 GM Tube (Beta-Gamma) 

62-103 Check Source, Cs-137, 10 ~Ci 

LIMITED WARRANTY 

This instrumenl and ils accessories. excluding those listed below. are warranted by 
VICTOREEN. INC. againsl defects in malerialsand wortll'nanship 'or a periodofone 
year· from the dale of original shipmen!. During !he warranty period, VICTOREEN 
will repair or, at tts opliOn, replace. al nocharge, an instrument conlaining such deled 
proIIided it is relUmed, transportation prepaid, to !he VICTOREEN repair IaciIiIy IilII8d 
below. Instruments repaired in warranty Will be relurned transportaliOn prepeid. 

In addition, the calibraliOn of each inslrument is warranted 10 be WIthIn its specified 
accuracy at Ihe tllne of shipmenl. II an error in this inilial calibration ISdiscowered... 
inslrumenl WIll be recalibraled al no charge, prOYided it is returned as deIat)ed 8bcM. 
ThIS does not apply 10 any calibralton devlallon thaI may resun from normeI 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 PAOVIOE 
RELIEF FOR. INCIDENTAL OR CONSEOUENTIAL DAMAGES OF ANY KIND OR 
NATURE, INCLUDING BUT NOl liMITED 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 warranly does nol apply if the product, as delermined by VICTOREEN. is 
defeclive because of normal wear, accidenl, misuse, or as a resuft of serva or 
modificaliOn by olher Ihan an aulhorized VICTOREEN repair facility. This warranty 
is VOId if the unil is subjected to lemperalures abow SS' C. 

·This warranly specifically excludes any items covered by lheir original manufac­
lurer's warranty pholornuniplier, geiger and proportional lubes. crystal and oCher 
solid stale detectors, balleries and major ancillary ilems of inslrument systems such 
as, bul not limited 10, recorders. pumps. computers and penpherals. 

NON-WARRANTY SERVICE 

II repairs or replacemenl nol CCNered by Ihis warranly are required. a repcw esIimaIe 
will be submilled for approval be'ore proceeding with Ihe rep8ll" or replacemenI. 

REPAIR SERVICE:	 Relum!he product, prepaid. 10: 
Nuclear Associales, Division of VlCtoreen, Inc. 
100 Voice Road. Carie Place. N.Y. 1151....1593 

IMPORTANT: To expedile your repair, please supply !he following: 
(1) Complete detailed description 01 problem. (2) Purchase Date. 
(3) Name of Vendor. (4) Order Number. Also Indicate which. if any, 
accessory items (balleries. carrying case, ched< 1OUfC8. WIIage CD\­
lIef1er, etc.) are included in !he relum. 

I I 
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- loJARNING 

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 limits 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. IN7RODlJCTIO:-J-
The SE1000B is a rugged field instrument oriented towards the- acquisition of environmental data. It autorn~tes the m~asuring and
 
recording 0: water level changes in pu~p tests, long and short
 
term monitoring of aquifers, surface water, dams and ~aste
 
disposal sites. The unit has full stand-alone capability with its
-
internal high performance battery pack and tolerance of wide r 
temperature ranges. Special programming features allow the - SE10003 to monitor and record additional parameters such as 
temperature, pressure, conductivity, pH and many others. [;- Flexibility of data recovery is one of the S£1000B's distinctive
 
features. Stored data can be reviewed directlY on the LCD
 
display, printed on an accessory printer or transferred to most
 rpersonal 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. Co~~unication options 
are available that allow data recovery and programming from r 
remote locations.-
Several options are currently available for the SE1000B which r 
greatly expand its versatility. These include expansion to two- inputs, memory expansion to 16,000 data points, high and low 
limit alarm outputs and a high resolution measuremen~ 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 viII not take long to 
become familiar with the unit and the time spent will help [ 

- realize the maximum potential of the 5E10003. 
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2. GENERAL OPERATION
 -

The front panel controls consist of a five digit liquid crystal .. 

I 

I '	 display and an eight key keypad. The keys are divided into t~o 
I	 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 -n	 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 SEIOOOB uses 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 toj 1	 ­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 "wakell when the internal clock indicates .. 
the time for a data point or the operator presses a key on thefJ front panel. ..n c .. 

[	 The unit is sleeping, recognized 
by a blank display. .. 

C .. 

[; 

[ Lightly press any key to wake 
the unit. The SE1000B responds 
with a self test ••• -

[	 ­
•.. then the status display. The 

unit is now ready for a keypad ­
command.c	 _"J -o .. 
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.o 
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In most cases the unit will return to the sleep mode if no key r 
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 Disolav 

, . 
l 

-
- 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 
running 

Waiting for a 
delayed start 

Running a test 

I I
 

C~
 

IJIu--:l
 
~.,~ 

3
 

r
 
Normal battery 

[~operation 

r 
Low battery 
indicator r. 

[ 
External power ['operation 

r 
r -

Alarm I 
L.activated 

[ 

[ 

[ 

[ 

[ 
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r~ 
The following combinations of the test and power status 

c, indicators are possible. The alarm indicator only occurs in the •
"run ll mode. 
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Disolaving 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 ••• 

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 in 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. 
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Use the SCAN and 
to change the 
correct value. 
set the time. 
automatically set 

-

STOP/NEXT keys 
time to the 

Press ENTER to 
The seconds are 
to zero. 

The hours must be in the range 
0-231 the minutes in the range- 0-59. The clock runs in a 
twenty four hour format where 0 
is midnight.-

-
-

If. the time setting is valid, 
the unit returns to the status 
display. 

-
- To synchronize the SE1000B's clock 

set the time one minute ahead of the 
ENTER when the clocks match. The sleep 

\11
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• r 
r­

with an external clock, 
external clock and press 
delay is extended from the r 

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. r -
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3. DEFINING A TEST
 
• 

Four parampters define the data collection process: 1) where in 

r 
i 

f" 
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memory to store the test, 
how many inputs to sample, 
connected to each input. 
parameters will govern how 
functions) so this menu 
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 key and 
press the DATA key. If the unit 
is in the wrong mode II Errorll 
will be displayed. Otherwise 
the top selection of the menu is 
displayed. 

Use the SCAN DOWN key to move 
the display towards the bottom 
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 
display. Press ENTER to modify 
the displayed parameter. 

2) how often to sample thp inputs, 3) •
and 4) what type of transducprs are 

The selections made for each of these 
the unit prompts and responds to other 
should always be set up first when -

•
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- Test Numbpr 

To select the test number press- ENTER when the display shows the 
select parameter. 

-
r
 

c ,- , .,

J .: '•. U
 

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 ••• 

-
- ••• 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. 

-
-
-
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This mpssage is displayed if 
there is insufficient memory 
remaining to set up a new test. 

-

-


The test number shown in the display is the test number that data ­
will be recorded under when the test is started. The SEIOOOB 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 lost. 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, leaving the test zero data stored safely in memory. 
When a test number is selected, the SEIOOOB 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 thant 
the selected test is 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 -r maximum amount of memory for the test. 

2. The display will show the number of sample points that can -f	 be taken based on the number and type of active inputs currently 
selected. 

r .	 ­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 "locked­ -
in" and cannot be modified. This prevents accidental manipulation 
of important data. -

C '" JI '_I l '. 



- Samole Rate 

1:
 

r-.
 

-
-

To select the sampling rate, 
press ENTER when the display 
shows the rate parameter. The 
display then shows the cur­
rently selected sample mode. 

r 
I 

~. l. ,. 
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r· 
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- [ 

-

-

-

-
Press SCAN UP to select the 
logarithmic mode. Press SCAN 
DOWN to select the linear sam­
pling mode. The STOP/NEXT key 
will abort the selection without 
changing the current setting. 
Press ENTER to set the new mode. 

]t 

It 

r, Q 
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r 
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-

-
-

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. 

/1\ 
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-
- The display shows the number of 

sample points that can be taken 
during the test ••• 
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The samFling rate can range from 00:00 
can be entered as 00:90 or as 01:30 
minutes). In the linear mode a sample 
one minute. In the logarithmic mode 
determines the longest allowed sampling 

to 99:99. Ninety minutes •(one hour and thirty 
rate of 00:00 defaults to 
the sample rate value 
interval. The unit will • 

sample using the schedule outlined below until the preprogrammed 
rate would exceed the selected value. The unit then begins 
sampling using the selected linear rate. Setting the rate to •
00:00 causes the unit to default entirely to the preprogramrnedI : 

-
logarithmic schedule. 

Cycle	 Elapsed Time 
r-i 
\ , 

1 0-2 sec 
2 2-20 sec 
3 20-120 sec 
4 2-10 min 
5. 10-100 min 
6 100-1000 min 
7 lE3-lE4 min 
8 lE4 min ­

r 
NOTE: Entering the sample rate has 
selecting the test number. Data 

Log Sample Interval 
• 

0.2	 sec 
1 sec 
5 sec 

30 sec	 ­
2 min 

10 min 
100 min -
500 min 

-
a similar effect on memory as 

for the selected test and all •
higher tests is erased from memory and the memory is reorganizedL to accommodate the rate change. Always make sure the test number 
is set correctly before changing the rate. 
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Number of Inouts 

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 is •selpcted active. INPUT 1 and INPUT 2 are used 'vhen two inputs are 
active. Selecting two inputs 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 literally 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 is 
reorganized to accommodate the selected number of inputs. Always -make sure the test number is set correctly before changing the 
number of inputs. -

-
-
-
• 

-
-
-

-




I 

I 

.,. 
The display shows the number of 
sample points that can be taken 
during the test •.• ...
 

,..
 
I I , , ••• then 

definition 

,.."-\ ' 

Selecting 
technique 
values to 
standard - values of 
selected 
PSI, temperature, flow, etc. The DUAL mode is selected for use 
with two parameter transducers such as In-situ's conductivity­ r- plus temperature and pH plus temperature transducers. Refer to 
the section on Transducer Parameters for details on each type ofI 
transducer.-r When two inputs are selected active, the TYPE function is 

-
I 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

f'	 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 testr1 
numberj-r 

-n 
-
-f1 

J -

-

-
f1 

j

returns to the test 
menu. 
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the input type determines both the measurement 
and the equations that will be used to convert measured 
the appropriate units. The LEVEL mode is intended for 

pressure transducers only and will convert measured 
PSI directlY to water levels. The FUNCTION mode is 

for standard 4-20 rnA transducers for direct readings of 

is set correctly before changing the input type. 
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r: 
4. TRANSDUCER PAR~~ETERS r 

The transducer parameters define how raw transducer data is to be 
converted to meaningful units and displayed and what alar~ 

limits if any are to be monitored. The menu presented varies with rthe 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. ~ 

r• 
Start from the status display. 
These parameters can be modified r
in any test mode. _" l''.' t. .J. r 

j,- '-' ". 
Hold down the ENTER key and 
press the XD key. If two inputs -
are active, the input number is r 
displayed with a blinking digit. \11 
Use the SCAN keys to change the 
input number to the desired 
value. STOP/NEXT will abort the 
selection and return to the 

11\status display. Press ENTER to -r~ 
select the input and display 
the transducer menu. This 
prompt is skipped if only one -
input is active. r 

i 
~ -

The display proceeds to the appropriate menu as described in the -rfollowing sections. -
-
.. 
r 
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LEVEL ~ode XDs 

The LEVEL mode is used to convert PSI values obtained with a 
pressure transducer to water levels. This mode must not be uspd 
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. 

Use the SCAN DOWN 
the display towards 
of the menuJ SCAN UP 
display towards the 

key to move 
the bottom 

to move the 
top of the 

menu. STOP/NEXT will exit the 
menu and return to the status 
display. Press ENTER to modify 
the displayed parameter for the 
selected input. 

NOTE: The 
presented 

high and low limit alarm
 
if the alarm output option has
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To modify the reference level, 
press ENTER when the display 
shows the reference parameter. 

,. I· ,. 
I ,-,­-
 . 

r 

r
 
r 

The current value of the refer­
ence level is displayed with the 
leftmost digit blinking. Use the 
SCAN and STOP/NEXT keys to 
change the digits to their 
correct values. 

\11 
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r 
r­

Press ENTER to set the new 
value. The display returns to 
the transducer menu. • 
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pg. 18 -r 
The reference level parameter is used to reference the transducer 
readings to a known initial condition. In hydrologic applicatons, ­rthis 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 r 
and only changes in level are required, the reference level must 
be set to z~ro. All water level display modes require that the 
reference levei be entered for proper operation. r 

r
 -

To modify the transducer scale 
factor press ENTER when the dis­
play shows the scale ?arameter. 

( ,. Ct, C 
_, t. II '..:; f. 

\11The current value of the scale 
factor is displayed with the I·' if J.' ,., ,.•
leftmost digit blinking. Use the 
SCAN and STOP/NEXT keys to f.' '.' U. 'a' '-,
change the digits to their /1\ 
correct values. 
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Press ENTER to set the new 
value. The display returns to 
the transducer menu. 

,. r .-" C
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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 

To modify the transducer offset, 
press ENTER when the display 
shows the offset parameter. 

The current value of the offset 
is displayed with the leftmost 
digit blinking. Use the SCk~ and 
STOP/NEXT keys to change the 
digits to their correct values. 

Press ENTER to set the' new 

the cable. 

,-, ,- ,. ..
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value. The display returns to rl C C ':.
the transducer menu. .." I .'. 

pg. 18 

Th~ offset is usually stamped on the body of the transducer. If 
not specified, ~he offset should be set to zero. 

To modify the display mode press 
ENTER when the display shows the 
display mode parameter. ~ 'J- 0( ... I • 
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l 
The currently selected mode is 
displayed. Use the SCAN UP key 
to move the display towards the r 
top of the menU1 SCAN DOWN to 
move the display towards the 
bottom of the menu. STOP/NEXT rwill exit this menu and re­ Top 
turn to the transducer menu 

r
 
r
 

without changing the current 
display mode. 

En: English units, 
water 

feet of 

SIr Standard International Units, 
meters of water 

toe: Top of casing readings 
(positive down) 

sur: Surface level readings 
(positive up) 

I· · r.
C ". J '-I ,­

C , ·l - _ 
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Bottom 

Press ENTER to set the new dis­ I ,. ....play mode. The display returns 
to the transducer menu. ':I J ;J. r 

18pg. r
 
r
 
r 
r 

r

r
-r 
r 

-

-

-


-

21 • r
 

-




- The unit computes transducer head as follows (this mode is used 
when checking out the transducer before running a test): 

-
HEAD( t) = [~=:ADI~1~~SC.\L2 + OFFSET] * U~n1'S-

where: READING = XD reading 0-16 ::lA
 
SCALE = Scale factor in PSI full scale
- 16 = 16 rnA full scale
f-: 

I ' OFFSET = Offset in PSI
 

- UNITS = 2.30667 feet/PSI or
 
=.0. 703072 meters/PSI


r", 

-
t 

Top of casing levels are computed as: 

-
 toc(t) = REF + (HEAD(r) - HEAD(t»
 

r 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 ! 
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Function Mode XDs 

The function mode is used to convert the 4-20 rnA 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. 

r
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Use the SCAN DOWN key to move Top pg. 19the display towards the bottom
 
of the menuJ SCAN UP to move the
 
display towards the top of the
 
menu. STOP/NEXT will exit the
 
menu and return to the status I·' F•

c ••,.
 
display. Press ENTER to modify '-'
 
the displayed parameter for the pg. 20
 
selected input.
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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. 
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-
 The unit computes function data as follows: 

DATA = READI~~*SCALE + OFFSET-f' 
where: READING = XD reading 0-16 rnA­( , SCALE = Scale factor in units f\,lll scaleI . 

16 = 16 rnA 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 rnA flow meter output with a range 
of 10 to 100 GPM would have the following values entered: 

-n SCALE = 100-10 = 90 GPM full scale
f . 

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:-I, 

- 10 GPM * 60 sec/min = 600 GPS 

100 GPM * 60 sec/min = 6000 GPS 

New SCALE = 6000 - 600 = 5400 GPS full scale 

OFFSET = 600 GPS 

-r: 
-
-
-
-n 
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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 SEIOOOB 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. ,­

Use the SCAN DOWN key to move 
the display towards the bottom 
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 
display. Press ENTER to modify 
the displayed parameter for the 
selected input. 

r ,.. ,- I· 
'. f_I .: ,.. 

Top pg. 26 .­
i 
i,., , \L' , 
r~ " , " '­ lpg. 29 
,-­, r, ••, J 1'- '-' " t. 

30ttom pg. 29 r~ 
NOTE: The high and low limit 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 ,. '-I ,. C 

'. l' C I
coefficient parameter. 
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The top selection of the coeffi ­
cient menu is displayed. Use the 
SC.;N DOliN key to move the dis­ l_t_-_l_1
play towards the bottom of the 
menu; SCAN UP to move the dis­ Top 
play towards the top of the 
menu. STOP/NEXT will exit the 
menu and return to the trans­
ducer menu. Press ENTER to modi­ 1_[_1_--1
fy the displayed coefficient. 
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Bottom 

Each coefficient is set in the same manner as a SCALE or OFFSET 
value for other transducer types. 
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Temperature, always expressed in centigrade in the dual mode, is 
computed as follows: 

., 
C2*':''"+TEMP = CO + 

100 I 

where: T = XD reading ,. 
I-

The primary value is computed in three stages. -
C4*V C5 1V2 r1 ) VALUE = C3 + +10 100 • 

r~'where: V = XD reading -
2) KFACT = C6 + C1 If VALUE r·lOCO .. 

K~ACT
3) FINAL = + C9 

1 + 19~O (TE1~P-25) r-
Refer to the transducer manuals for coefficient explanations and r
variations. -r-r'­r
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-
 Numerical Inout 

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 SElOOOB 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 -r 
-
I I 

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. 
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Alarm Settings 

The high and low limit alarm outputs are an option on the 
SEIOOOB. 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 limit 
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 in the logarithmic sample mode, alarms are not 
checked during the first ten minutes of the 
primary parameter of a dual mode transducer 
alarm settings (dual mode temperature does 
settings). 

To modify the high alarm 
setting, press ENTER when the 
display shows the high alarm 
parameter. 

The current on/off 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. 

test. Only the 
is compared with 

not have alarm 
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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 is 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 
greater 
setting. 

alarm setting must be 
than the low alarm 

To modify the low alarm setting, 
press ENTER when the display 
shows the low alarm parameter. 

The current on/off 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 \11 
ducer menu. If selected on, the ,-,nn,·,ncurrent alarm setting is dis­
played with the leftmost digit 'a' '.J '.1. ,_, '-' 
flashing. Use the SCAN and 11\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. 

Press the XD key. If two inputs 
are active, the input number is 
displayed with a blinking digit. 
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 
select the input. This prompt 
is skipped if only one input 
is active. 

The unit takes· a reading and 
displays the transducer value ..• 

••• then returns to the status 
display. 
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A dual mode reading takes about 
12 seconds ••• •1-----1 rI . 

••• the primary parameter is 
displayed ••• 

••• then the temperature in 
degrees centigrade ••• 

then returns to the status 
display. 

_.,.- -,
 
, '-, 1.­.. .. 

r
 
r
 ..
 r
 ..
 
r .. 
r~ .. 

• r .. 
r ..NOTE: When the level mode is selected and the unit is idling or 

waiting for a delayed start, the transducer depth (head) is 
displayed instead of the water level. This allows the operator to r 
properly set the transducer below the largest expected drop in .. 
water level. r .. 
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- Start from 
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- parameters 
be started 
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Test 

the 
test 
set. 
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6. COLLECTING 

status display
 
and transducer
 
A test can only
 

the idle mode. 

Press the START key. If the unit 
r • is in the wrong mode, "Error" ­ , . 

will be displayed. The "Er:LOG" 
message is displayed if loga­
rithmic sampling is selected - with a dual mode transducer. 

-
The selected test number is -
displayed .•. 

-r 
.. 
.. 

.•• then the.top selection from 
the start menu. Press SCAN DOWN 
to select the delayed start 
mode; SCAN UP to select imme­

r;. diate start. Press STOP/NEXT to 
; cancel the start function with­

out collecting data. Press ENTER - to select the displayed startr 
type.-

-n NOTE: ,I 
.4 only-n 
i-.~

n 
j-
p
. i 
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Bottom pg. 36 

Pressing the START key does NOT begin data collection; it 
initiates the preparation to start procedures. 
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To perform an immediate start, 
press ENTER when the display Sl.:trl 
shows the immediate start .. ,.". Cselection. 

If the linear sampling mode has f~­

been selected, the display
 
returns to the status display.
 Ir IJ 11.	 rf 

r-
During the first ten minutes of , ,.. 0 ,	 ­log mode, the unit displays the - ,log cycle. Only the STOP func­ r'. '.1 _'.tion is active until ••• 

r ­
r ­••• the display returns to the 

status display. jr U if. 
[ ­

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 is 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 ~he date setting is valid, 
the current time is displayed 
with the leftmost digit flashing. 
Use the SCfu~ and STOP/NEX7 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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r 
Stepping a Test ­
A step can only be started when 
the unit is in the run mode. I,. 1.1 ". 

r

r
i 

-

-


Press the START key. "Error" 
will be displayed if the unit is 
in the wrong mode, if the last 
step (4) is already running, or 

.­t,-,-,),­
if there is insufficient memory 
to start the next step. 

Otherwise the next step number '_- ,_ ,_- 0 ,
is displayed •.. _. l: ,_ • • , 

-
r 

-r 
-

-

-


-

r 

-


-


-


c.c.o r ,­

_, I.: "J L 

••• then the top selection from 
the start menu. The start menu 
options are identical to those 
for starting a test (starting a Tol' 
test is actually starting step 
o. 

NOTE: When a delayed start is programmed for a step, data 
collection will stop for the previous step. The unit will not 
collect further data until the delayed start time. 

Bottom pg. 36 -

-

-


-
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- Stopping a Test 

-
-

Start from the status display 
with the unit in an active data 
collection mode. Hold down the 
ENTER key and press the STOP/ 
NEXT key. .. ,., 

- The "Error" message is displayed 
if the unit is already stopped.. and is in the idle mode • 

.. 
Otherwise the stop prompt is - displayed with an underline 
cursor flashing. Press STOP/NEXT 
to cancel the stop selection;- ENTER to confirm the selection.f ' 

.. 
When the stop function is con­- firmed, the unit returns to the 
status display... 

.. 

-' , t..':f.'.' '. 

[r '-' ". I
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NOTE: During the first ten minutes of log mode data cOllection 

- the stop 
or cancel 

J-n 
j• .. 

r~ 
I t 

! ..J • 

-
n 

..J 

func~ion acts immediately with no opportunity to confirm 
the selection. 
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7. REVIEWING COLLECTED DATA 

Displavina Data 
i ­
I
 

r
­

•Start from the status display. F 
Data may be viewed in any test 
mode. _, I 

,_, '- ':I. -r­
1,- '_1 n. r -


Press the DATA key. The unit 
will blink the current test 
number. Use the SCAN keys to 
change the test number to the 
desired value. STOP/NEXT will 
abort the selection and return 

\II 
, ,. 0 

o J rw. 

r
-
r
 -
to the status display. Press 11\ rENTER to select the test for 
display. -r­

i

,.The selected test number must be r,:,-r'Jr -in the range zero to the cur­
rently active test. r
 

-

The active test has not been run ,'t,nc and contains no data. 

"'-' 'f t: 
-r
-r 
r -

-
r
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If more than one 
select the input 
and press ENTER. 
input is active, 
skipped. 

If more than one 

input is active 
to be displayed 

If only one 
this prompt is 

step has been 
used, the highest step number is 
displayed. Select the step 
number to display and press 
ENTER. This prompt is skipped if 
no steps have been used. 

The unit then 
elapsed time in 
last sample point 

displays the 
minutes of the 

••• 

••• then the sample point value 
in the selected units. 

If a dual mode transducer is 
selected, the unit will then 
display the temperature in 
degrees centigrade • 

J 
, ,'-f.,. \11 ,•


11\
 

\11
 
,. '- .- ,., I 
J C ': ,-. I 

11\ 

u ,., ·r, tW 
, ., 

, I_I I.' '-'..., 

t ., ,., .­

f f. '.' ,
 

. "., ..
 
I I ....' J 

Use the SCAN DOWN key to display earlier data points; the SCAN UP 
key to display later data points. STOP/NEXT will abort the data 
display and return to the status display. HOlding down the ENTER 
key and pressing a SCAN key will cause the unit to scan up or 
down by ten data points. Each time a SCAN key is pressed, the 
display shows the elapsed time in minutes and the data point 
value. 
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To view data from the start 
the test or step, press 
START key. The display shows 
start date •.• 

•.• the start time .•• 

••• moves to time T = 0 •.• 

of ,., ,.the , '-I ._, Jthe I '-, 

, J.n ", '...., 'a' 

t·' ,-, ,. 
'.'.'-' U 

,. .,••• then displays the data at 
T = O. -'.'. 

~. 

, 

NOTE: Elapsed time values for the first two seconds of log mode 
data will appear somewhat ambiguous due to the display's 
inability to show small decimal values. Elapsed time up to two 
minutes cannot be displayed with full resolution. Use the 
following table to convert the displayed times to their full 
resolution. 
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Sample Number 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Log Mode Elapsed 

Disolav 

Time Values 

(min) Actual (min) 

0.00 
0.00 
0.00 
0.00 
0.01 
0.01 
0.02 
0.02 
0.02 
0.03 
0.03 
0.05 
0.06 
0.08 
0.10 
0.11 
0.13 
0.15 
0.16 
0.18 
0.20 
0.21 
0.23 
0.25 
0.26 
0.28 
0.30 
0.31 
0.33 
0.41 
0.50 
0.58 
0.66 
0.75 
0.83 
0.91 
1.00 
1.08 
1.16 
1. 25 
1.33 
1.41 
1.50 
1. 58 
1.66 
1.75 
1.83 
1.91 
2.00 
2.50 
3.00 

0.0000 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 
0.0200 
0.0233 
0.0266 
0.0300 
0.0333 
0.0500 
0.0666 
0.0833 
0.1000 
0.1166 
0.1333 
0.1500 
0.1666 
0.1833 
0.2000 
0.2166 
0.2333 
0.2500 
0.2666 
0.2833 
0.3000 
0.3166 
0.3333 
0.4167 
0.5000 
0.5833 
0.6667 
0.7500 
0.8333 
0.9167 
1.0000 
1. 0833 
1.1667 
1. 2500 
1.3333 
1. 4166 
1.5000 
1.5833 
1. 6667 
1.7500 
1.8333 
1. 9167 
2.0000 
2.5000 
3.0000 
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Outputtina Data 

Although it is quite time consuming, the entire contents of the 
SEIOOOB's stored data can be retrieved using the display. A much 
faster method is to output the data to a printer or computer. To 
output data, the RS232 port must be connected and the receiving 
device switched on. Refer to Section 8, System Configuration, for 
setting the proper port parameters. 

Start from the status display. 
Data may be output in any test 
mode. 

Press the DATA key. If the RS232 
port is properly connected, the 
unit will automatically direct 
data to the port instead of the 
display. The remaining setup is 
identical to setting up for 
displaying data. 

While output is in progress, 
pressing STOP/NEXT will abort 
the output and return to the 
status display. 

IMPORTANT NOTE: Transferring data a computer will require a 
program on the receiving computer that allows proper handling of 
the incoming data. This does not happen automatically! In many 
cases a terminal emulation program with file storage capabilities 
may be sUfficient. 
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 8. SYSTEM CONFIGURATION
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The system configuration menu is 
available while in any test mode 
by holding down the ENTER key 
and pressing START. The display 
shows the top selection of the 
menu. 

Use the SCAN DOWN key to move 
the display towards the bottom 
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 
display. Press ENTER to view 
or modify the selected 
parameter. 
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Unit Identification 

To modify the 
tion number, 
~he display 
parameter. 

unit's identifica­
press ENTER when 
shows the unit 

The current value of the unit 
i.d. is displayed with the left ­
most digit blinking. Use the 
SCAN and STOP/NEXT keys to 
change the digits to their 
correct values. 

The unit identification number is used 

I • L'-, II , I. 

\1/
 

,-, ,., r. r, " 
IJ ,_, 'J I_I 1.1 
/1\ 

to help identify printouts 
and data transfers when data is output to the RS232 port. 
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RS232 Port 

To modify the RS232 port, press 
ENTER when the display shows the 
port parameter. The display 
shows the top selection of the 
port menu. 

Use the SCAN DOWN key to move 
the display towards the bottom 
of the menuJ SCAN UP to move the 
display towards the top of the 
menu. STOP/NEXT will exit the 
port menu and return to the 
system menu. Press ENTER to 
view or modify the selected 
parameter. 
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To modify the port baud rate, 
press ENTER when the display -L Ct " _,
shows the baud parameter. '.1 " LI '.1 -

-

r" 

! 

n 
r
 The current baud setting is dis­


played. Use the SCAN UP key to
 
move the display towards the top 
of the menuJ SCAN DOWN to move 
the display towards the bottomf; of the menu. STOP/NEXT will exit 
this menu and return to the port 
menu without changing the cur­r rent baud setting. 

r
 
r
 
[, 

[ 
Press ENTER to set the new baud[	 rate. The display returns to the 
port menu. 

~ L: 

NOTE: A setting of 1200 baud is required for[] field printer. 

o
 
u
 
u
 
u
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The current character configura­
tion is displayed. Use the SCAN 
UP key to move the display 
towards the top of the menUJ 
SCAN DO\VN to move the display 
towards the bottom of the menu. 
STOP/NEXT will exit this menu 
and return to the port menu 
without changing the current 
character configuration. Select 
seven or eight character bits 
and odd, even or no parity. 

Press ENTER to set the new 
character configuration. 
display returns to the 

The 
port 

menu. 

NOTE: A setting of eight bits with no 
with the SE1004B field printer. 

r ­,., . ~ .:

O· ,-, 'J 
'rop f. ,.
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To modify the port end of line 
sequence, press ENTER when the 
display shows the EOL parameter. 

The current EOL sequence is dis­
played. Use the SCAN UP key to 
select carriage return plus line 
feed or SCAN DOWN to select car­
riage return only. STOP/NEXT 
will exit this menu and return 
to the port menu without 
changing the current EOL 
sequence. 

Press ENTER to set the new EOL 
sequence. The display returns to 
the port menu. 

J. ,-. ,
,: '_I ,_
 -


-

I· I I· 
f. ," - ,- ,­ -

-Ir ,­ -
-

C ,.J I'- ,_, '­ -
pg. 47 -

NOTE: The EOL sequence must be set to carriage 
use with the SEI004B field printer. 
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To test the RS232 port, press 
ENTER when the display shows the 
test parameter. 

The unit will repeatedly output 
the line "SEIOOOB TEST LINE." 
until the unit sleeps or STOP/ 
NEXT is pressed. 

The display will then return to 
the port menu. 
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SvstE"m Status -

To view the system status, press ­
ENTER when the display shows the 
system parameter. 

f1 -
l.: The display first shows the 
r ,,. ., ,-,

number of kilobytes of data mem­

ory installed and the unit's
 I ,J ­ -'•• LI 
program version ••• .. 

I 
\ - .. 

then a list of the options 

.:-"'0'·"'"n ".'.' '.'r~ installed .. 
[ 1 or 2 inputs ----------------- ­ .. 

High resolution option, blank if
[j
 not installed _
 

Alarm option, blank if not
installed ---J -

[ 
comrnuniations option, 00 indi­
cates none installed ----J -[1 .. 

o ,.I· ..... then returns to the system - l' 
menu. ., -, .1-­[ ..pg. 45 

o .. 
This display shows, for exam­ ,t .'.'

r, 
'a'"

ple, a unit with only one input, 
no alarms or other comrnunica­o ..tions options. 

o ..
 
o .. 
D 
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- Watchdog Counter 

The SEIOOOB has an internal timer called a "watchdog" that aids 
in restoring the unit when normal operation is upset by nearby- lightning strikes, static electricity, etc. lihen the unit 

-
... ,recovers from an event of this sort, the watchdog counter is i .

incremented. Ideally the counter will always be zero. Small 
counts indicate normal recoveries from transient events. A high 
count may indicate a malfunctioning instrument. 

To view the watchdog counter, 
press ENTER when the display- shows the watchdog parameter. 

-
-
-

The display 
value ••• 

shows the counter 

- ••• then returns 
menu. 

to the system 

-
-
-
-
-
-
-
-
- 53 
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Power Cycle Counter 

The SE100QB has a second diagnostic counter that is incremented 
once each time the unit wakes up. This counter may be used as an 
aid to judging system usage and battery life. 

To view 
cycles, 
display 

the number of 
press ENTER 

shows the 

wakeup 
when the 

cycle 
parameter. 

The display shows the number of 
cycles 

... then returns to the system 
menu • 

-

-

-

r L' 
I. 
,. I ,-,. .._, '.'- ­

-
-., ., l' ,.,

J , ,.:., -
,. LI I· 

'­ .., '­
I

'­
,. 
e 

.. 
-pg. 45 

.. 

.. 

.. 

.. 
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9. DATA COLLECTION EXAMPLES-	 I,, 
The procedures presented in this section will give the operator a- guide to setting up the SEIOOOB for various test situations. Many 
more data cOllection configurations are possible, but all will 
follow one or more of these basic outlines. Detailed key press 
sequences are omitted to provide a quicker re:erence. Refer to - the sections on front panel operation when necessary. 

-	 The Complete Pump Test r 
I , - This outline presents procedures for collecting down hole water 

level data in a well during a pump test. The SEIOOOB will be used r 
to collect background data prior to the test, drawdown data 

-	 L
during the test, and recovery data after the test. A pressure 
transducer will be used to measure head and the SEIOOOB will be 
programmed to present all readings as water levels measured from 
the top of the well casing (positive numbers increasing into the r 
well). A transducer is selected that is capable of measuring the-	 maximum drawdown expected in the well. 

~ - Begin by programming the unit to collect background data in the 
well: r1. Check that the clock is correct and set it if necessary.- 2. Enter the test definition parameters: 

- [
 
Select test o. 

-

Select a linear sampling rate with the required [

interval.
 

Select 1 active input. r- Select the type of input as LEVEL.
 

3. Enter the transducer parameters: c
- REF.: skip this parameter for now.
 

- SCALE: set to value as marked on transducer.
 

OFFS. : set to zero or as marked on transducer.
 

-	 [
 
DSP.:	 select top of casing mode and English or 

metric units. 

- C
HI AL: set off or to desired value (if installed) • 

LO AL:	 set off or to desired value (if installed) • o-
-	 U
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4.	 Connect the transducer to the unit and set the transducer .. 

into the well at the desired depth. The transducer must ber~ set below the lowest anticipated drawdown, though it is not 
necessary that it be at the bottom of the well. • 

5.	 Use the XD key to display the transducer's depth and to 
verify that all connections have been made properly. • 

6.	 Go back and enter the reference level of the water. This can 
be the initial level of the water with respect to the top of 
the casing, or zero if only changes in level are important. • 

7.	 Use the START function to begin collecting data. 

, -	 .. 
The unit is now left in the field to collect background data on 
the well. Upon returning to the field the day of the pump test, 
the STOP function is used to end background data collection and ..
the unit is set up for the pump test. 

1 •.	 Enter the test definition parameters: .. 
Select test 1. 

Select the log sampling mode.	 .. 
The number and type of inputs do not need to be 
changed. .. 

(. ­

r 2.	 The transducer parameters do not need to be reentered. They 
i .	 were automatically copied when test 1 was selected. .. 

3.	 Double check the transducer setting and connections by 
observing the transducer depth with the XD key. 

4.	 Use the START function to begin collecting data. The • 
immediate start mode can be used if the pump starting 
mechanism is conveniently close to the unit or ..synchronization is not critical. The delayed start mode can 
be used when the unit is remotely located from the pump. 

5. During the first 10 minutes of a log mode test, STOP is the -only active keyboard function. After 10 minutes fullr keyboard operation is restored. Stored data may then beL 
viewed or printed at any time without affecting the data 
collection process. ­

[ 
Recovery data is treated as a step in the main pump test. When ..pumping is complete, the unit is set up for recovery. 

o	 6. Use the START function to begin collecting recovery data. 
The immediate start mode or delayed start mode is selected .. 
based on the convenience of synchronizing with the pump 
shutoff. .. 

u .. 
u 56 
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7. Use the STOP function to end data collection. The final data-
r
 
,rmay be viewed or output, or another t~st may be run by 

selecting a new test number (memory capacity permitting) • ~ .. 
Many extensions to this basic scheme are possible. A second input 
could be used, in the function mode, during drawdown to monitor 
the flow rate out of the well. More steps could be used during 
drawdown to monitor a st~pped flow rate test. Fast data sampling - coupled with the ability to store as many as ten sets of data at 
once also make the SEI000B an excellent slug test recorder. -
Monitoring Surface Water	 r .. This outline presents the procedure for monitoring the depth of a 
reservoir, lake or stream over an extended period of time. As in rthe.. head; 
water 
input 
water-

previous example, a pressure transducer is used to measure 
but this time the SEI000B will be programmed to present the 
levels referenced as elevation. Additionally, the second 
will be used to monitor conductivity as a measure of the r 
quality. A bonus to the conductivity transducer is that 

temperature is also monitored so in effect three parameters are 
recorded. The unit is set up as follows: [ 
1. Check that the clock is correct and set it if necessary. -
2. Enter the test definition parameters:	 r .. 

Select test 0 (to maximize test length) [ ..	 Select a linear sampling rate with the required 
interval 

-	
[­

Select 2 active inputs.
 

Select input 1 as a LEVEL input.
 r..	 Select input 2 as a DUAL input • 

3. Enter the transducer parameters for input 1:	 [.. 
REF. : 

SCALE:.. 
OFFS. : 

..	 DSP. : 

..	 HI AL: 

LO AL: ..
 
..
 
.. 

skip this parameter for now. 

set to value marked on transducer. 

set to zero or as marked on transducer. [ 
select surface mode and English or metric 
units 

[
set off or to desired value (if installed) . 

set off or to desired value (if installed) • [ 

57 
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n .. 
r ­ 4.	 Enter the transducer parameters for input 2: 
I : 

COEF.: set	 coefficients p~r values marked on 
transducer.	 .. 

HI AL: set off or to desired value (if installed). 

r-	 LO AL: set off or to desired value (if installed). ­
.~ 

" 5. Connect both transducers to the unit and set the transducers .. 
n 

at the desired depth. The transducers must be set below the 
lowest anticipated water level. 

6.	 Use the XD key to display the pressure transducer's depth .. 
and the values of conductivity and temperature. This will 
verify that all connections have been made properly. .. 

, ,- ­ 7.	 Go back and enter the reference elevation of the water
 
surface. This reference is arbitrary and may reflect the
 
actual elevation, the depth of the water or, set to zero,
 ..only	 changes in water level. 

8.	 Use the START function to begin collecting data. Often it is 
convenient to use the delayed start to begin at a convenient -time of day,	 such as on the quarter hour when a fifteenr: 
minute rate is used.l i 

The unit is now left in the field to collect data. Data may be ­
displayed or output at any time without affecting data 
collection. Use the STOP function to end data collection (data ..cOllection will stop automatically when the memory is full). 

.. 
-r 

l.	 .. 
f: 
L ..
 

..
 
n
L .. 
p
U -c .. 
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10.	 MAINTENANCE, SERVICE AND WARRANTY 

Maintenance 

.. 

There are no customer servicable parts inside the SEIOOOB. The 
unit should require no calibration or periodic maintenance during 
its service life. It should not be necessary to clean the 
connectors or cable contacts. The action of installing the cables 
is normally sUfficient to clean contamination from the contacts. 
The front panel may be wiped cleaned with a soft, damp cloth • 

Batterv Replacement.. 
The battery pack used in the SE1000B is of special design, 
requiring that the unit be returned to In-situ's customer service 
facility for replacement. Permanent damage to the unit can result 
from improper replacement packs and procedures. When the low 
battery indicator appears in the display, the unit has .. ap~roximately ten hours of "wake" time left. External power may 
be used to supplement battery power until the unit can be 
returned for a replacement pack • .. 
Service 

..	 The SEIOOOB may need to be returned for service if any of the 
following symptoms appear: 

1.	 A display of the form "Err.20" indicates that the unit does 
not pass its internal self tests. The unit will not permit 
itself to be used for data collection and data already 
stored in the unit is inaccessible (upon waking up, the unit 
will display the error and immediately go back to sleep). 

2.	 An unusually high number of watchdog counts may indicate an ..	 intermittent problem. The unit may be used for data 
collection but should be returned for a checkup as soon as 
possible • .. 

3.	 A low battery indication in the display. The unit can 
probably finish the current test and dump the data. Long r 
term tests should not be started when the unit is in this l.. condition • 

If symptoms other than these are apparent, check the cable [
interconnections and the programming of the SEIOOOB before 
requesting	 service on the unit. One incorrect scale factor or 
coefficient	 setting can cause data to appear way off! l.. 

o 
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-
t-J'arrantv -
The SEIOOOB is warranted against defects in materials and 
workmanship for ninety (90) days from the date of delivery. 
During the warranty period, In-situ will repair or, at its • 

f • option, replace at no charge components that prove to be , , defective, provided the instrument is returned, prepaid, to 
In-situ's Customer Service Facility. -

r'	 This warranty does not apply if the instrument has been damaged
l ,	 by accident or misuse, or as a result of service or modification 

by other than In-situ. No other expressed or implied warranty is • 
given by In-situ. IN-SITU SHALL NOT BE LIABLE FOR CONSEQUENTIAL 
DAMAGES. -

-

-

-

-
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r
 -	 11. SHIPPING INSTRUCTIONS [ 
WARNING -	 [-­

THE SEI000B USES BATTERIES CONTAINING LITHIUM WHICH - THE DEPARTMENT OF TRANSPORTATION (DOT) CONSIDERS AS A 
HAZARDOUS MATERIAL. THE SEI000B MUST NEVER BE TRANS­
PORTED ON PASSENGER AIRCRAFT. FOLLOW ALL SHIPPING f' -	 INSTRUCTIONS CAREFULLY. 

r - General r- Instruments returned for repair should be sent to In-situ, Inc., 
Customer Service Facility, 210 South 3rd Street, Laramie, WY 
82070. All shipments to In-situ's Customer Service Facility must r
be made prepaid, even if the unit is in warranty. Warranty- repairs will be shipped prepaid back to: the customer. Damage 
occurring during transit is not covered by warranty. In-situ 

- [

suggests that the customer insure all shipments. 

Because of the hazardous materials requirement, it is necessary 
to prepare special documentation for shipping the SEI000B. The [ 
process is greatly simplified when the original packing materials- are used. All proper packing materials, labels and exemption 
papers were provided. Sample copies of the necessary documents 
are provided in this section in the event the originals are lost. L-
Federal Express	 [- When shipping Federal Express, include the following with the 
shipment: [- 1.	 One copy of the DOT exemption DOT-E 7052 (see Figure 1). 

Note item 8a on page 2 of the exemption. 

-	 [
 
2.	 SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES which 

carries the number of the attached Federal Express AIRBILL r 
(see Figure 2). L

I- 3. Print with marker on upper left-hand corner of carton: 

-	 [

PER DOT-E 7052. 

4.	 Labels shown in Figure 3 ~ be affixed to outside of 
carton. o-

u-
·061-
u-
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United Parcel Service (UPS)	 ­
When	 shipping UPS, include the fOllowing with shipment: -
1.	 One copy of the DOT exemption DOT-E 7052 (see Figure 1). 

Note item 8a on page 2 of the exemption. -2. A UPS FIVE-PART-FORM to be affixed to the outside of the .I i
I carton (see Figure 4). A standard UPS weigh bill must also 
~ 

be completed for shipment. 
,-..,	 ­
I ' 
;	 3. Print with marker on upper left-hand corner of carton: 
I , 

PER DOT-E 7052. -
4.	 Labels shown in Figure 3 ~ be affixed to outside of 

carton. -
-

,
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uS0e00~men1 '0<: $.....,,, Sun: S", 
Of lronsOO"1OTlOn " '''''''''01\ :. C 2t~ i: 
Re~rchond -
S~iol PTo9rcms 

DOT-:: 7052 JJN 9 :':'C::7Adminisrranon 

- (NINETEENTH REVISION) 

1. Power CODversioD. IDc., E:lrllIJOOe, Ne\.' YorK, i. hereby gr~Dted ~D 

- exemptioDs frOrll certain provisions of this DepartrlleDt's Ha:~rdous Materi~ls 

RegulatioDs to offer pac~ges prescribed hereiD of a certain fla~ble solid 
for traDsport~tioD in cOCmerce subject to the limitatioDs aDd special 
requirecents specified berein, This exemption authori:es the shipmeDt of - lithium batteries ~Dd provides no relief frOrll aDy regulatioD other tban as 
specifically st~:ee. Eacb of the following is hereby gr~Dted the status of a 
party to this exemption (SEE APPENDIX 1).- 2. BASIS. Tbis exemptioD is based OD Pover CODversioD's ~pplicatioD 

dated Septe::cber 2, 1987. submitted in accordaoce ""ith 119 CFR 101.105. The 
gratlting of part)· status is based OD tbe follo\liDg anlic.ciocs .sub:itted iD 
accordatlce \o"i:h 49 crR .107.111 and the public proceeeing tbereoD (SEE APPENDiX -
II). 

3. HAZARDOUS ~:.ATER!}~S (Pescdpto; anC c12Hl. •... _.Litbium ba:ceriu aDd. - cells cont~iDin~ Me:allic litbiuc. Vanadiu: pe~tcxide; ChromiUQ oxide. Lithiu= 
o r'.cobal: dioxide. MangaDese dioxide, Mooofluorographite.·..Sul:ur· dioxide. ·Li:hiu=·· .. I 

br~ide sal~s. Acetooit=ile. or mixtures"o: Acetonitrile '"aoe"PropyleDe --l .­- carbooate. Methyl for~te aDd Methyl acetate; a1,0 lithium batteries aDe cells 
cOD:aining lithium copper oxite aDd li~hiu= copper oxypbospb~:e. Litbium 
Ferrosolfate. Li:biUQ ~ta~. a depolari:er such a, TitaDluc dis~lficie. Toionyl.. 'i 
chloride cr Sulphuryl cbloride or Polyearbotx:lloDofluoride aDe a. Lithium salt... 
such &s Litbi~ tetr~chloroalumio~te 0= Lithium perchlorate or Litbium 
tetr.fluoroborate. Litbiu= mOtybcieoUQ disul!ide aDd Lithium- bexafluoroarseoate. Vanatiu= peDtoxide - cl~ssed as flacmable solid; r 
rechargeable li~hium b&~teriesand devices co~~~ining any li:hiu~ batteries 
otber than tbose excepted under or Sec:io= 1;3.206(:) must be specifica41y /­.. ideD~i!iec! to. and ac:k%1c".. ledged iD ';'-ri:ing by. the O~:ice 0: Ea:a:dous I ­
1"..aterials !=anspo:-:a:ioD 

.. This eXeI:lpdon does no: 
lithiuc metal which have 
voltage i. le •• th&D tvo 

(O~!)'J ·p:-ior. to the firs: sbipmen:. ~ 

autho~u :the transpo:"t't~ioo 0: cells. "Coo:~illinr .•.. ".:.. =_: .. [ 
beeD discharged to tbe exte=t that the OpeD circui~" . 
volts. or ba:teries cODt~l=ing ODe or more sucb 

- cells. Bov~ve:'. cella or batteries discharged to below 2 vo!.:s, DO: to exceed 
100 cells or buteriei per shipceD:. maybe sbipped fo:, testiDg purposes by 
bighvay only. . 

- 4. 

- 5. REGUU,7IOJ; .AJ'fEC'!'U). 49 crR In.101. 172.1.00.175.3. 

6. MOD!S 0; TRA.NSPOR~·A:ION AU7?,ORIZ!D. Moccr vehicle. rail heigh:. cargo 
vessel and eargo-aircra!t only aod crew carrying helicopter used to service 

- o~~-sbore oil rigs oDly. 

-
-
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ContiD~tioa of 19th Rev. DOT-E 7052	 Page 2 ­
7. .sA:!;'! COmOl !":!),SUS!S. Packagiog prescribed is as follows: ,--. 

, t -

&. Cells and batte~ies must be packed in strong inner fiberboard 
contaioers li=ited to a mAxim~ 0: 500 g~ams of litbi~ io one ione~ 

contaioe:. No cell containiog moa tbao 12 grms of lithiWII may be,1	 ­
I \	 sbipped unde~ this exemptio~. 
I ~ 

b. Vbea drums are used, the inner containers must be separated from -
n eacb other and all inner surfaces of the d~um by at least one inch
 
I 
, .1

I 

tbickness of ve~iculite or otber equivalent noncocbustible cusbioning
 
m.aterials.
 

r.., 
\ j	 ­
I
'. >

,	 
c. Inside boxes must be furtber overpacked as specified in paragrapbs 
(8c) or (Be!). 

r'I,	 ­
I d. Packages must be marked as prescribed ia Subpart "D" 0: 49 crR1 , 

Part 1;2.	 Packages cust be labeled ~itb the FLAMMA3L~ SOLID label sbo~n 

in 49 elR 172.420 or in Fig. 4-8 of IeAO Techoical Instructions.r"	 ­
I
t 

~ 
' 

e. Eacb cell and battery must be equipped vitb aD effective means 0: 
preven:ln& exte~nal sbort circuits. - ..• - - - - ..•. -
o	 !. Eacb cell a~d battery must inco~porate a safety veoting device or 
be designed in sucb a manner tbat ~ill preclude a violent rupture under 
any condition incide::l: to transportation sucb as a "dead shor:". Toe ­
desigo of cells and batteries no: equipP~Q ~i:b a safety venting device 
~ust be speci:ically ide=tified to this o:ficI prior to tbe firs: 
shipment of package. Datteries containing cells or series of cells -

connected in parallel must be equipped vitb diodes to prevent reversec current flo~. -
g. Tbree represeota:ive cells muSt be taken from eacbveek's 
production 0: eacb cell type and be subjected to tbe test prescribed io 
Section 3.2.1(1) of A~peDdix 3. Report EC9M730242i 00 file ~ith the 
OF.XT.	 ­
h. One representative battery must be taken from eacb veek's 
production of each battery type aod cust be subjected to the test ­[ prescribed i~ Section 3.2.2(1) of tbe above referenced report. 

i. At least 10 cells aDd one batte=7 of eacb type e: each week's -
production	 cust be subject~d to a tbe~al stability test at 7S·C., for 
48 hours and sho~ no evidence of distortion, leakage or ~:ernal 

beating. -
c	 j. woen SOlppeo lD oil ~ig se~vice helicopter maximum a~ount of 
litoiu::l in oDe ione: packaging shall Dot exceed 300 grams. -
o -


-

-




...	 f- Continuation of 19:b Rev. 001-£ 7052	 Page 3 

9 .,. ­
1""- •JUN 

• ... w-	 8. SP:;CI At PSQVU rON S. 

a. PersoDS vho receive cells and bat:e~ies covered by this exemp:ion 
mar re.bip them pursuant to the provisions of £9 CFR 173.22a iD any of 
tbe packaging, autDorited in this exem?tioD including those in veicb -
they were received. 

- b. A'c0Pr of tbis exemption must be carried aboard each vessel and
 
aircraft used to transport packages covered by this exemption.
 r ­

I 

c.	 For sbipment by cargo-aircraft only, the outside conntainer must l.
I- be a removable head drum of the DOT Specification 17K or 17C se~ies (o~
 

equivalent) and be equipped vith a gas tight gasket.
 r'- d. For sbipment by wate~, motor vehicle, rail freigbt, the outside
 
container must be eitbe~: (1) st~ong wooden box, (2) DOT Specification
 
12B fiberboard box (or equivalent), (3) OOT Specification 21C fibe~
 

d~um, or equivalent, or (4) metal drum as authorized in paragraph (c)
 -
above. 

- e. Cells containing no more than 12 grams of lithium metal and also
 
containing litbi~ molybden~ disulfide and li:bium hexafluoroarsenate
 
or vanadium pen:oxide, polyca~boamonofluoride.manganese dioxide,
 
titanium disulfide. thionyl chloride and litbium tetrachloroalu=inate.
- lithium tetrafluorobonate or acetonitrile and sulfu~ dioxide, or tbionyl 
cbloride/b~OQine c~plex Or sulfuryl chloride a~d cblo~ine which are 
hermetically sealed, and batteries constructed of sucb cells, are 
excepted from the requirements of 7.& •• 7.b., and 7.i. and S.c., of this -
exemption ~hen in cOQpliance vitb tbe follo~i~i: 

- Prior to the first shipmen:. 10 cells or 4 batteries of eacb type to be [" 
offeree fo~ transportation must be tested as follows, Vltoout shoving 
any evidence of Out-gassing. leakage. °loss of veigb:. Or dis:or:ioc: - 1. The cells or batteries sball be stored for 6 bours at a 

pres.u:e co~responding to an altitude of 50.000 feet at 24·C 

- :: 4·C. [ 
ii.	 The cells or batteries shall the~ be subjected to the 

thercal st.ability test at 7S·C for loS bours as -required in 
paragrapb i. 1.-

iii.	 The cells or batteries sball be rigidly cla=ped to the 
platform o~ a vibration machi~e. A sicple harmonic motion [- having an lU:Iplitude of 0.03 "incb (0.06 incb caximulD total 
exc~~sion) sball be applied. Tee frequency shall be varied 
at tbe rate of 1 cycle per second per miDute between the-	 limits of 10 and 55 cycles per second. The entire range of 

- o
 
- u
 
-
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frequencies and retu~n shall be tr.ver,e~ io 95 ~ S mioutes 
for eacb of tbree mutually perpendicular mounting positions 
of the battery aDd t~o perpendicular positions of the cells. 
One of the directions of vibration sh.ll be perpendicular to 
tbe terminal face o! the battery or cell. Open circuit 
voltage sball be observed for 30 seconds during tbe last 
quarter of e.ch vibration period. Periodic retesting is not 
required. -

-
-

r 
I i 
, > 

lV. Tbe batteries 
as follows: 

(not cells' must be subjected to a shock test -
r~ 
i . 

r~ 

i 
[ 

~ 
l ; 

The battery sball be secured to tbe testios macbine by means 
of a riSid mount veicb vill support all counting surfaces of 
tbe ba:tery. tach battery sball be subjected to a totd of 
tbree shocks of equal 1!lagnitude. 'IDe sbocic.s sball be 
applied in eacb of tbree mutually perpendicular directions. 
tacb sbock shall be applied in a direction normal to ,a face 
of the ba t teI]·. For eacb sboc k, tbe bat te:;' sha.ll be .. __ . 
accele:a.ted in sucb ,. ,canner .that Qurins:.:be first 3 •. , 
milliseconds cbe 'ciriimUl:I average- acceleration is ,~ iravi:y' 
units (GL Toe peak acceleration sball be be:~eec 12~ anc! 
175 G. Cells and ba:tedes 'meetiD& tbe 'requi:-emec:s o~ tbis 
paragrapb l:I.ust be packaged:.in_aeeordacee.",..itbo7... a.;.~nd 6.ci. 
of this eXe:I:lption. -;. 0'. ;,. ·=·r.=7:- ~. , ..... -

-
-
-

r;,
I : . , 

f. Fo= :ransport&tion by moter vebicle, the .labeling requirements i~ 

paragrapb i.cS.. of this·exeeptioD do not',.&pply :0 pacic.age(s) conabitlg.· 
litbi~/macgaoese dioxide batteries provioec: .:".' 

-
r: 
L 1. TDe ba:~eries 

coo;a.ining DOt Illore 
contai::l 00 more tba.n 4 'cells vite eacb 
tban O. S ir~s of li:biu%W.; a.nd. 

cell: 
.' 

... . '. -
n 2. 

not 
Toe gross veirh~ of a pacic.age( sl in 

exceed 65 pou'Dci.s. ::: .... ; _ :.:~:..:~ 

one motor vebicle aoes' -
p 
I 
i. , 

n 
) . 

&. Tels exe:?tio~ als ci· eotl5~i:utes·.tbe=ap?rov~17e~· the~a?J>:'e?:-i:a ~e"":: ~ :'.'!: .=:.•..: 
autnori'l:y of ~be Utli:ee S:.tes fo:, sb:'?oetlt ·o~ -:bese °Dc.:te:-ies on ca:-go'" o. ~. 

airc:-c..:~ pu:,suac: ~o S?ecial:..Provision J:1·of·tbe ·!::t=::ationd Civil--~. " 
Avi.:ion O:-gaoi:ation.(~CO'_!ecbDica.l~tlS~=u~:iODS•. 

.. -
-

U b. Tee "Fl.IGE':'S OF CARCO-A.!RCRJ.':'Z Ol\-:'''!~' reoui:-e:mects of Appendix .B_ ~o '. 

r..,
I ~ 

49 CrR. :art 107 cio'not"'a?ply'~o ope=a.:ions·..suc'jec: to"~bis exemptiotl." -_.,"~ -, 
u 

0' . R!?QR!!Ny R!OV!R~!~:S. -" 

,, a. ~y inciden: involvitlg loss o! eonten~s of tbe p.ckages l:IUS: be -J 
j. reported to tbe O~! as soon a.s practicable. 

i ..I -

-
1, 

; 

-
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b. Tes: d.c. obt.ined under 7.,., 7.h., .nd S.e. c! this exemption ,I 
aust be kept OD file Inc be mlde .v.ilable UpOD request by the OHYor. 

I-
10. t':P!U,IQl\ PAT!. Decea'oer 1. 19!9. -
 Issued at Yalbiagton, D.C.: 

- Al~~ 
Dirte t or - Office of Ha~&rdou. Materill. 

Transportl t iOD -

-.. , 9'"'tt... 

( D....n:) r
 
r
 

-
Address all inquiries to: Director. Office of Hazardous Materials
 
Transportation. Rese.rcb and Special Programs Administration. U.S. Department
 
of Transportation. WasbingtoD. D.C. 20590. Attention: !xemptions Brancb.
 

Dist: osee. FAA, FRYA. FRIo. 

- [
 

r-
r-
r-

- L 

-
-

r-
L -
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Hoceyvell Incorporated, Horsham, PenDsylvaDia - PTE-l
 
SA!: America, Inc., (Formerly Durcell IDter~ational, IDc.) Cockeysville, ~
 

-

-


- P't£-2 , -. 
t&gle-Picher Indu.trie., Inc., Joplin, Missouri - PTE-3 ­

l
, C7~ CovernmeDt System. Cor?oratioc, waltb&m, Massicbuset:s - PT£-4I 

U.S. Department of Defense, wasbington, D.C. PT!-S
 
a.y-O-Vac Corporation, MadisoD, wiscon.in - PTE-6
 -

I 
U.S. Dep&:tmeDt of £nersy, washington, D.C. (including it. contractor Sandia 

' 

Laboratorie., Albuquerque, Nev Mexico) - PT~-7
 

r"' Na:ional Aeronautics aDd Space Administration, Washingtoe, D.C. - PT£-8
 -The Boeing Company, Seattle, Wasbington - FTE-9
 
Je, P~opulsion Labora:ory, Pasaden&, California - PTE-lO
 
HODICON. Incorporated, ~ortb A~oover, Massacbu.etts,
 

(Formerly Could, IDc.) - PTE-1l -
Electrocbem Industries, IDc., ClareDce, Nev York - PT!-12 
EeoG E~vironceDt&l Equipment, nerDooD, VirgiDia - PT£-13 
So~atecb, IDcorporate~, Coleta. California - PT!-14 -
Altus Corporation, Palo Alto, California - PTE-IS
 
Plainviev ElectroDics, Corporation, Plainviev, ~eY York - P!!-16
 
nz~eltine Corporation, Braintree, ~ssacbusetts - pr£-17
 -
~~8navox Government ~ lod~.trial Electronics Co.,
 

7:. Mayne, Indiana - PT~-18
 

,Ceopbys ic&l Researcb Corpora t iou, ' Tulu,~ .Okbhoma - PTE-19
 
I'c=tb=op Co:"pot:&:iou •. aa... throne. Califo:,nia - n::-20·: ".-:": ­ .'.	 ­
CN ~i:biu= 3a::eries, Koege, De~ark (U.S. Agent RS!, Inc.,
 

~a$bing:on, D.C.) - rr~-2l
 
}''"'l. Industries, Boustor.,_.!n:as - PTE-22 . ,_
 -

.- .~..l:-Si:u, Incorporateli= La:a:ie.,. ,\oJyoming..- ~!-23 ... .. -.- ......... ..-...
 

Technical Oil Tool Corpor£:ioD, ~o~ay, Oklahoma - P~E-24
 

I ' D~ ,Co~?ora:ion, ?ompano Beacb, ~lorida - ~!-2S
 -Cearhart Industries,' 1ncor?ora:e~,' For: ~c~tb, 7exas - PTE-26
 
~cli ~nergy L~ited,3u~aby, BC, CaDa~. - P!!-27
 
McDonnell Dougl&. Cc:?ora:iou, 5:. Loui., ~~ssouri - PT!-28
 

r '	 ­
I Sip?ic.~ Ocean Systems, Incor?o~ate~, ~~=ian, M&ssacbuset:s 
I
! 

, ~~r:in Marietta Co=po~ation, Denver. Colo=ado - PTE-30 
Thii Te~b~ic~l. Inco~?ora:ed, farmingdale. Nev York ~ PTE-31 

'-1	 Ce~eral Moto:. Co:po=~:ion, wa==en, Micbigae - P!r-32 
Ceneral !lectri~ COCP&n1, Philadel?bia, Pennsylvania - PT!-~3 

~:!ET Co=po:a~iou. ADn Arbor, Michigan - PT!-34 
Taciran, l.td. !ntiu.:=iu, ,Incorporatee, Re:1vo:,. Is=ael (0.5. Agent ­ -r 
Tadir~ llectronic Indus:=ies, ~oo~land Eills, Califo~~ia) PT!-35' 

L•
!:e~-!~ouic&. Inco:;o:atec. C~ack, ~ev !ork, P!£-36 
A11e:-Bradler Com?An!. ~ilvaukee, wiscoDsin - Y!!-37 

! '	 ­?a~asonic lnous:=ial Coc?any, Secaucus. ~ev Jersey ­ P7E-38
i ...... . ~~:sushita ~attery Indust=ial Company, Osoka, Japar., (O.S. Agen: 

:~naso~ic Incus trial Compa~y) ?IE-39 
.Leigh !ns:rumeuts, l.te., Ontario. Canada (U.S. Agent - HAECO A••oc. -

Secaucus, ~,v Je=sey) - PrE-40
 
Sparton Corpora:ioD, JacksoD, ~ichigan - PT!-4l
 
Ea11 ibu=ton Services, I>unca~, Okla boca - P':'!-42
 -

-

-
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!allard Technolosie. Corporation, North Vancouver, Canada (U.S. Aseot -

Dr. Lynn K.trcoux, TUHie, California) - t:!-Jo4- Flov Re.earcb Co~pora:ion, Bouston, Texas - PTt-4S
 
Battery Engineering, Incorpor.ted, Hyde Park, Kassacbu.etts - P1!~6
 

Exploration Logsing, Incorporated, Sac~4Cento, California - P!E-47
- Flope:~ol Jobn.ton, (Division of Scblumberge:), Houlton, Texa. - P!£~8
 

Datasonic's, Incorporate~, Cataumet, Kassacbu.ett. - PT£-49
 

- Crompton Parkin.on, Ltd., (O.S. Agent - CromptOD Inltrumentl, IDc ••
 
Cbicago, Illinoi.) - prE-SO 

ACR Electronics, Incorporated, Rollyvood, Florida - PTE-51 
Syutron, Incorporated, Houston, Texa. - PTE-52 
Hacrodyne, Incorporate~, Scbenectady, Nev York - PTE-53- XCELATRON, Incorporated, Chimacum, ~ashiniton - PTE-54
 
Tadiran Electronic Industries, Voodland Rills, Califor~ia - PTE-55
 
Beckman Instruments, Incorporated. Fullerton, California - PTE-56
- Alu~in~ Company of Ame:ica, Pittsburgb, Pennsylvania - pr£-57
 
Smitb Internation~l, Bouston, Texas - PTE-58
 
ITT.Barton Instruments Co., City of Industry, California - PTE-59
 
Eveready Battery Co., !nc., Rocky River, Obio - PT£-60
 -
relonics, IDcor?o:a::e.d, Hesa, A=i%ona - PT£-61 
Tosbiba Battery Co" Ltd. (U.S. Agen: - Marks', 'Ku~a'e' and 'Vaite; 

Nev York) - PT£-62- Scblumberge~ Vell Service, Ro.baron, Texas - P1£-63 
EIC Laboratories, IDcorporated, Norvood, Kas.acbusett. - PTE-64 
Clifton Precision SYStecs Division, Springfield, Pennsylva~ia PTE-65- EXDECO, !ncorporated, Karion, Massacbusetts - PT!-66
 
Hugbes Electronic Products Corp., Livonia, Micbigan - pr£-67
 
PTiebe Electronics, Redmond, -asbington - PT!-68
 
Engineered Asseoblies Corp., Clifton, Nev Jersey - PT!-69
 -
Traco~ Applieo Sciences, Incorporated. Rockville, K&rylan~ - rIE-70
 
Terra Tek Ceoscience Services, Salt Lake Ctty, Otab - PT!-71
- FA!RIU Ni-cd !4tedja "TREPCA" Cnjilane, Yugoslavia {U.S. Agen::
 

Metalcbemical COMme~cial Corp., Nev York, Nev York - P!E-i2 
~rican Mete~ Cogpany, Philadelphia, Pennsylvania - PrE-73 
Eastman Cbristensen, Salt Lake City, Otab - PT!-74- Teledyne Systems Co •• Northrioge, California - PIt-75 
Inters:ate Electronic. Cor~., Anabei:, Califo~nia - PTE-76 
Wil,on Creatbatcb Ltd., Clarence, New York - P!!-77- \:.R.•.Cra.ce "~OJq&%l", ColWllbia, Maryland - PT~-78 

ECO l~erg,. ~ver.ion, Some~Il1e, Massacbusetts - PI!-79 
Sie~en. Corporate le.eareb & Suppo~t, Incorporated, 

Jamaiei, 5~ !ork'- ~.z-80 -
Siemenl,~'.1i" Kuncben,.i'e.: Cenaoy (O.S. Agent - Siemens Corporate Resurch & 

Support, Inc., Je~ica, h~) - PT!-51 
D~EC, Incorporated, wi~ebelter, Massacbusetts - P!E-82- Ea:tery Assecblies, !ncor?orated, Bobe:ia, ~ev York - PTE-E3 
B.tte=y Pak, Inco~?o=ated, Spring, Texes - PT!-84 
Datachecker Systems,. Santa C1&ra, Califoreia - PTE-25- Synergis:ic !atte:ies, Inco=pora:~~, Marietta, Ceorgia - PT!-86 
Wildlife ~~te~ials, Incorporated, Carbondale, Illinois - PTE-57 
Penvooe, Incorporated, Fort -ortb, Texas - P~!-88-

-

-
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Lock~eed Aeronautical S,.tem. Coopany, Bu~bank, California - PTE-S9 
Tauber Electronics, Incorporatec, San Diego, California - PT£-90 
Adcou~, Iccorporated, ShAron, Massachusetts - Prt-9l -
~il-Coc Electrocic. Corporation, Sac Actocia, Texas - PT!-92 
EaScac, Incorporatec, lden Prai~ie, Minnesota ~ Y;~-93 

Ac=e Ae~o.p.ce P~oducts Croup, Salt Lake City, Utab - PT1:-94 -Hoppecke Battery Company, Hoppecke, West Cermacy (U.S. Agent 
Ac=e Aerospace Products Croup, Salt Lake City, Utab) - PTE-95 

Motorola, Incorporated, Fort Lauderdale, Florida - PrE-96 
SiDler Dalmo Victor Division, !elmont,California - PT£-97 -
Wbittake~ Yardney Pover Sy.tems, Waltham, Hassacbulett. - PrE-98 -


-

-


M&xell Co~poration of America, Fairlavn, ~ev Jersey ­
Ei:achi-Maxell, Ltd., Osaka, Japan - PT£-lOO 
Beea ?base, ·Inc., Henlo Park, California - PT£-101 
3M, St. Paul, Mincesota - PT£-102 
Eyc=il Production Tecbnology Division, BOUlton, Texa. 
~i=?ol, Iecorpora:ed, Houston, Texas - PT£-104 

PTE-99 

- P!t-103 

DiiiCourse, lecorpo~ated, Ra~aban, Connecticut - PT£-105 
Aquatrooic., Por:oVDsent, WA - PTt-106 
~o~ C~oup ~ireliee Products, Inc. Fort Wortb, IX - PIE-10i 
C! Aerospace, Pbiladelpbia, PA - PTt-10S 
CE Reuter Stokes, ~·in.bur&, Oc - P1£-109 
DC - ~a::ery Products, St. Faul, ~ -.PTt-110 
rr~le Navigation, Ltd., Sunnyvale, CA - PT!-lll 
Tracor Aerospace, Inc., Austin, !X - ?T!-ll~ • ' 
7D~ ?i?eline Su~~eys (Div. of rDW Service, Inc.), Tulsa, Ot ­
Del:a !~vi~o~e~:£l Con.u~:aD:s, Inc., !a%?a, :~ - f!!-114 
The Bob zou=~et COQpany, lafayette, LA - ~r!-115 

i-Co~ In:er~ation&l, Salt Lake Ciey, ur - f!~-116 _ . 
Me=~ury !nstru=ents, Inc., Ciccinnat~, oa - P!t-117 
Bo~eyvell, l~c., Defense 'Aviocics Systecs Div., Albuquerque, 
SA:C !ecbnology, San Diegc, CA - P~t-119 

Ocean Tecbnology, Inc., !u~baDk, CA - P!!-120 
SAS/K!:!, Inc., Cree~ville, NC - P~!-121 . 
Meetronic, Inc., ~rookl,n Cen~e=, MN - PTE-122 
Valvcon Corpo=a:io~, ~elfort, N1! - ?T!-113 
Ce~= In:e=ozrional, Ine., Missouri City, II - PTI-124 
0c:e2Ds~a':' S,.,te:::,. "Inc., Cataumet. MA - prt~!2S .. ,.... _•.•. 
Pe=:co Vi=eline, lee., 'Houma, LA·- FT~-126 

Telec~nieA:ioc DeTice, In~., DO~~ers Crove, Il - PT!-121 
1.ircbilc !ndu~triel, Inc., Ce=manto~~, ~~ - P!!-126 

" " 

-

PTE-113 -


-

NM - PI!-118 -


-
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.. Rooeyve11 Ioc. '. applicatioo dated June 2, 1987 •
 
Saft America, Ioc. '. {Fo~erly DU~icell lot'l, loc.,> applicatioo dated
 

Jaou.~1 17, 1ge9.
.. Eagle-Picbe~ lodu.trie., Inc. 's application date~ Septe=ber IS, 1987 •
 
CTE Government Syste=s Corporatioc'. application Oc:ober 8, 1987.
 

..
 O.S. Department of Defense'. application dated Sept~ber 4, 1987.
 
~y-O-Vac Corporation'. application dated November 30, 1987 •
 
U.S. Department of Energy'. application dated November 30, 1987. 
National	 ~ronautic. and Space Admini.tration's application ," 

dated September 4, 1987 • .. Tbe Boeing Company'. application dated Septembe~ 14, 1987.
 
Jet Propulsion Laboratory', application dated October 12, 1987.
 r 
MODICO~, Inc. 's, {Formerly Could, Inc.,> applications dated April 22, 1986 t.. and supplement dated July 6, 1986 •
 
Electroche~ Iodu.tries, Incorporated'. application dated November 2, 1967.
 

rEG&G Environmental Equipment'. application Augu.t 19, 1987. •
 

.. Sonatech, Incorporated's application dated October 14, 1987 • J
 

Altus Corporation's applicatioo dated November S, 1987.
 
_ P1ainviev Elect~onics Corporation's application dated Sept~ber 2, 1987.
 

Hazeltine Corpo.ation'. application dated October 28, 1967 •
 ..	 r
 
Magnavox Covernment & Industrial Elect~onic. Co'. applicatioo 

dated Se?tember 29, 1987. 
Ceopbysical Researcb Corporation'. application dated August 27, 1987... Northrop Co~poration's application dated October 8, 1987 • 
GN Lithium D2tterie. {Formerly A/S Belle!en. - Belle,ens!attery 
Engineering, Inc.> applicatio~ dated October 12, 1957. 

..
 

.. ~~ Industries 'application dated October 17, 1987 •
 
In-Situ, Incorporated's application dated October 7, 1987.
 
Technical Oil Tool Corporatioo'. application dated February 18, 1988.
 
DME Corporation's app~ica:ion dated Octobe~ 29, 1987 •
 
Gearhart Industries, Incorporated'. applicatioD dated October 7, 1987.
 
Moli !ne~gy limited's applicatioo dated October S, 1987.
 
McDonnell Douglas Corporation'. application dated October 23, 1987.
 
Sippicao Ocean Systems, Incorporated'. application dated October 26, 19Si.
 

"Martio Marietta Corporatioo'a application dated Sept~er 2, 1987.
 
TNR Tecbnical, Inc.'s application dated October S, 1987.
 

..	 General Motor. Corp'. application dated January 21, 1986• [ 
General Electric Coapany'. application dated ~~rCQ 9, 1986. 
ENY.ET Corporation'. applicatioo dated Sept~ber 9, 1967. 
Tadiran, Ltd'. !ndu.t:ie., Inc., applica:ioo dated Dec~ber 14, 1987 • .. 
Bren-Tronic., Inc. '. applicatioo dated October 26, 1987. 
Allen-!radl~"ComP.n1" application. dated February 17, 1988. 
Panasooi, !~du.t~ies Company'. applicatioo dated Dece=be~ IS, 198i... Matsushita !attery Indust=ial Co., applicatioD dated Dec~ber 15, 198i •
 
Lebigh !ns:ru~eot., Ltd'. application dated September 16, 1987.
 
Sparton Corporation'. application dated October 6, 1987.
..	 Eallibu~ton Service.' application dated August II, 1987 • [ 
Gener.l Dynamic.' application dated September 28, 1987. 
3allard Technologies Corporation'. application dated November 2S. 1987. 
Flov Researcb Corporation'. application dated October 26, 1987 • ..	 [
 

.. 

..	 o
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Battery tnsi.neering, DC. 's application daced October ~, 198;.
 
!xploratioQ Logging,
 DC,'. application dated OecUloer 21. 196i. • 
Flopet=ol John.too'. DivisioD of Scblucbe:ger) ap?lica:ioD dated
 

Oc: t ob e: 26, 1987 •
 
Datasonic'" Inc.', plic:ation dated December 23,1987.
 • 
Crocpton Parkin.on, d', (U.S. Agent - Crom?ton Inst:umeots, Inc.) 
a~pliea:ion daced D cember 12, 1987. 

ACR. tleetronics, Inc.', application dued November 6.1987. 
Syn~ron, Ioc. '. appli ation dated December 15, 1987. ­
lUcrodyne, Inc.', ap lication dated October 27, 1987. 
XC~TR01'i, Inc.', ap lication dated Nove~ber 24. 1987. 

,- ladiran !lectronic: 1 dUlt:ie,' application dated December 14, 1987. -
Beekman Instruments, Ioc. 's applicatioo dated Oc:tobe: 13, 1987.
 

,. ... Al\Qiou~ COQPilCY o! er ica', appl ica cioo ciat ed Dece1llber 14, 1987.
, 
S~i:b International pplic:a:ion dated 5ept~ber 23. 196;. -ITT D~:ton Instrumen s Company's application dated Oecobe= 14. 1987. 
Eveready Batte:-y Co. loc. '. application cated February lS, 1986. 

( !elor.ics, Inc, 's app ieation dated September 15, 1987.
! Toshiba h:te:~' Co,. Lell's application dated Oetooer 30, U8i. -

Scelumberger ~e11 Se ice', dated September 29. 1987 aDd Sep:~ber 26, 1988.
 
EtC l.abo:.&.to=ies. In ,', dated Jaouz,:,y.15 •.1988.
 
CliftoD P=eei,io~ 5y tems Divisio~'s application dated Ha:cn 29. 1988. ­
~j)tCO. Inc. 's appli ation dated ~ovemoer 4, 198i.
 
Bugbes Electronic, P oduct' Corp" application dated Octobe~ 9. 1987.
 
Priebe Electronics' pplicatioo dated February 23. 1988.
 -t:gineered A.ssecillie Corporation', applicHio~ dated January 2~. 1988.
 
Tracor Applied Sc:ie eSt loc.'s ayplic&:ioo cia:e: ~ar:b 25. 1985.
 
Ter:'a '!ei< Systems' plication dated :Fec:'u.&ry 22. 1988. •
 
Z'A3RIll }ii-cd Date:" j. "!R!:PCA' S" application dated Dece:be:, 9. 198i.
 
~=icao Meter Co~p oy's application dated October 9. 198i.
 
~stmao C==is:ensec'. application caced October 8. 1987.
L	 Teled)~e Systems C paoy'. application datec Octobe: 14. 1987. ­
I~~e:'s:ate tlectron cs Corp's application dated Octoce: 16, 1987. 
~il$on Grea:b~tcb L d'. application dated November 2. 19S7,

[	 Y.a. C:'ace & C~pan '. application dated April 26. 1988. -
!:co ~ne=gy Coove:.i n', applicatioD lUted Novembe:, 18. 19S7.
 
Siemens Corporate R .eareb & Support. Ioc.', application dated
 

l'ovet::ber 20. 1987 .
 -
Sie~ens, AC', aPrli atioD dated ~ov~be:' 10. 1987.
 
D~~C. hc.', appli .. :ion duel! SeptellObe: 9. 19Si.
 
~~tte:"y A..a5cmblies. Inc.', applicatioc e;.ced Octobe:, 14, .1957.
[	 3a:te:y rak. Inco=? :&ted'. applica:ion dated Novembe: 11. 1957. ­
Da:acbeeke: Sy.tes' ap,lica:iou d.tee ~ovembe= 12, 1987. 
Syoergi.:ic b&tte:'es, Inc.', ap?lica:ion daced ~ove:be:_16, 19S7.

[	 ~il~li£e ~~te:i~l., lnc,'s applica:io: dated November lS. 198i. • 
recyooG. Inc. 's ap lica:ion catel Dec~be= 9. 1987. 
Lockheed Aeron4u:i &1 Sy.:~, Ce. 's application dated ~rcb 25. 1988. 
~~ube:, Elec:ror.ic. Inc. 's application dated Xarcb ~S. 1986.[	 -
Adcour. te.:.'s app ica:ion date~ Ma.:,cb 31, £1988.,
 
Mil-Cae Elee:ro~ic Corp's applica:ioc dated JanUA:'Y 18, 1988.
 
EnScan. tncorpor.: d's. application dated January 19. 198£. •
u	 Acme Aerospace P:o uctS Group's application dated ~~rch 2. 1988. 
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Hoppecke !atter~ Compan~'s application dated Karch 2, 1988. 
Motorola, Incorporated's application date~ Harcb 11, 1988. 
Sieger Dal.o Victor Division's application dated April 12, 1988. - Vbit:&ker Yar4nC7 Pover S~stems' application dated July 22, 1988. 
Maxell Corpora:ion of AZDe:'ica's application dated August 2, 1988. 
Hatacbi-Kaxell, Ltd. (O.S. Agent - ~xell Corporation of America) ­- application dated Augult 3, 1986.
 
!eta Pbase, Incorporated's, application dated July 22, 1988.
 
3M's application dated July 28, 1988.
- Hydril Productioc Technology Division's application dated August 2, 1988.
 
Vimpol, Incorporated's application dated August 26, 1988,
 
DigiCourse, Incorporated'. application dated Kay 4, 1988. '- ..
 
Aquatronics' application dated October 21, 1986.
 - Wood Croup Wireline Products, Inc. 's application dated Oc:ober 27, 1988. 
C. E. Aerospace's application dated November 2, 1986.
 
C! Reuter Stokes' application dated October 14, 1988.
 - DC Rattery Products' application dated October 3, 1988. r 
Trimble Naviga:ioc, Lt~' •• application dated September 22, 1988. ! . 
Traco: ~ro5pace, Inc. 's application dated October 24, 1985. l ,- mw Pipeline S~:veys Div., of TDW Serv·ices, Inc. '.' application 

dated November 11,.1988. _ . 0 •• _ , 

- Delta Environmental Consult&nts, Icc.'s application dated December 6,1988.
 
The Rob Fouree: Company's applicatioc dated December 14, 1988.
 
R-Con laternational's applica:ions dated Novembe: lS, 1988 and
 
. JanWlr)' 31, 1989.
 
Mercury Ins:rumen:s, Inc's applica:ion. dated Febru4=Y 2 and 17, 1989.
- Boneyvell, Inc., - Defense Avionics Systems Div. 's applica:ions 

da:ed Septe=be: 2, 1988 aad February ;, 1989. 
SAIC Tecbnology's applica:ion 4a:ed february IS, 1989.- Oceac Technology, Inc.'. application dated October 28, 1988 and supplemen:~l 

- letter da:ed April 19, 1989.
 
SA!/NIFE, Inc's application dated February'7, 1989.
 
Hedtronic, lnc.'s application da:ed February 27, 1989.
 
Valvcon Corpo:a:ioe's ap?licatioe dated february 28, 1929. 
Ceoma: lntereatioe., Inc.'. applica:ioe dated March 8, 1989.- L
 
Oceacstar Systems Icc. 's app1ica:ioe dated MArch 15, 1989.
 
Perfco wirelice, Icc.'. applicatioe dated MArch 20, 1989.
 
Telecom:uuicatioe Device., Icc.'. applicatioe dated Ka:ch 20, 1989.
 L- Faircbild I~~st:iea, Icc.'. applicatioe dated April 19. 1989. 

;~;.;~ ~. {... ,. 

"..~ " 
,. ·0- - '. 

-
,0 . 

['~ , " 

- U
 

u-
c-

i 
,~- [
~ 



--

----

n
 
n 
, I 

I, ' 
, 

r;
. i 

i:
 

r', 
i. 

n
 
r
 
[
 

c
 

c
 
D
 

• 

­
-

''''~';:~~'.If' .422 4718 702 
&. o.. . ~ . 

AIRBILL 
... ,. MIMe 'H ..,.,. , • ." .. fW u.net.,........ MMU .......... ,"." ,...,. ". .., , "" ......,.­

'''''fl , __, ..... flU , ... 

'1 ~ ......' U;::J;Jl?1.A?I1;J 

1111 IIII II I"I I I II I
s.......,_ E.aor____ 

0._ 

' ...... ,y..... _-, ­ ....,--,...,­ ~~._,..--
I~;:;;;:~; ;;-.~ John Doe C 000 I 000-0000 L. Becker 

e-., l)ooImwA/''- .. '-" ~/''-'''' 

Your Company Name In-Situ, Inc. 
Shol_ ta.:ls.-_,.._-.,........ "••D,r-, 

121 Anvwhere Street 210 South Third-, 
$lilt r'''' "­c.., $lilt IM-Hometown XX . 00000 Laramie , WY 82070 

~flU' "LU" AI/EIIl." I.IIAMAn,. (IIAU 14 'IIAU'UU WIU ",fA. o. /lrtll&l.J Dr;;:111' "".-u,. h'iMllflU .......... 

,.",.II,gg .. - 0 .........·'......... • 
o .. ~_ ...... _ .. 

Of:~~...,... .... IM­,."....,.".,.... .... ,._~~-_Clooo 

~--.. SHIPPER'S CERTIFICATION FOR RESTRICTED ARTICLES/DANGEROUS GOODS ~-
4224718 7A2 CHECJ(ON£+ l! '9CFR 

SL8S-
DMY 
RISIC 

0 LATAIlCAO (TYPEORPAlNTl , 
""""""""""""""""""~ 

• I_ .r OANG~GOOOS IOENllF1CATION Al1Tl1QR.lJoIOR QUANTlTYNQ.. ~ 

De:­

~ IlUI&1I 

I ~AI":'" ,
~v"...'0VI~ .,...... .... Gao,,,,,.
 ~ e:--t 

... -'OON'W _ .... 0.,.".... III _cr'". ­.~Gooot./J1fII~ 

.~GoodI"".~ ... ­
• e..,o AftnlIOMr 

.O=~II.!.AI,!,. 

!Xl 

0 

1XI 

r~,,:.~ PAOP£A S*'PWG NoW! 

Lithium Batteries 
N/A per DOT-E 7052 
Cargo Aircraft Only 

~ HANlVlG 1NF000000TlON 

.--_. ! 
~~ owru, All Sl'fQAI. UJl11IJIIf --- WI... ­

, [J HDLIlIDII ""'·UI' ... ~ .. 12 33501 
2 DDW"II "lE.flAr 
~ flEUrE. $ArUADAr ---D 
• ~ ~.!!':''''' 

T_ T_sO e~'~~~~~J~ 
T_ 

12 33501• 0 .,," 
~~$IOO.~c...,.....~..........
 

2:... ()ft.c..o SIlIo 
.l>r.I~... __•__ "I 3:: .= ,=

0tc080. 9SC 
'ICE,( CO'Il Eio_ NorOmu -
Daoo, T_ .. 'ECE.1 ..... 

TRANSPORT TItS SItPI.IE.'l1' 1$ 'MTl1IN THE 
DET~ LJI,ITATlONS PAESCIt8ED fORI
 

AIRPORT OF DEPARTIJAE IAlAPOIIT OF OESTtIAnotl 
I~
 

c.., $lilt 

JUne, CDlltxrlDIIS, DlCUAlI rAt., 
AUU." DI IJAlturr 

u-....wtlI'~'IOI............
 
"a..~~u.........,....... .-..~ s..
 
1II:::. ......~~ ... .".a~~
 

...... II ,....... • ~ 0WfIl __eMIl •
 

J*'L.I;II .,..,.. ,.. '-" ere-. ~ QINor O"~. 
~oI9lf~ • ...".,,~" ... ~IG... .-l ... 
... ~IIOD~...,~rQI......
....... CIIIIf'ft ~~~II:IY"I" 
,~ llo.. s.n.:. Gr.lG o1IIPf -., "9"'1 .......
 
~tac-... __ ~ ............... Cf ... ~
 

.VCl'U~ ........ #UW"III ............ IIClI'l"iI¥I .... a.­
"'_liCI""~~............ ~~CJ
-=- .. .....-a·..w....cr.IGD~N~......... ~
 
........"' .......'flN~.....
 
.. .... ...,..~.......... ' ..... ~.-I.'fOI......
 
..................... I'9U"4 • .....-..r.~~ .... ,..
-,.......... ­

Q.4SSOR TYPE OF PACQIGCNO llAnotlleSTDMSIClM 

Flammable 55 grams 
(11 grams per cell)Solid 

'tee .. 
_ 

" ... 
... Qrft __

II_ 
.... 

---=-~ 

fOIIaca.-. .. 

;...... :,g,,.,. v. 

s.w~r..lf'" f 

O«:'MfId .'a,l,..t~..~. 

~I 

I 
Ohsl 

I 
,..,0---"1 
~.-.,_ IAn 1II1II 
,..1'G .. u, .... ~ 

,
 

-

'­1011'......-".. ~-

~ mm CAAGO 
NfC',I.."~ 

IDEL£TE~1Ul 

~ ~ ~ IOElfTE-NQN,aPP\JC.l8Ul 

IF ACCEPTABLE FOR PASSENGER AlRCAAFT, THIS SHIPMENT CONTAINS RAOIOACT1VE MATERIAL INTENDED FOR 
TO, RESEARCH, MEDICAL DIAGNOSIS OR TREATMENT. 

~hipped ~-
per
 

DO'I-E
 ,­7052 

,,­
\­
~-

USE IN. OR INCIDENT , 
• 

I HEREBY DECLARE THAT THE CONTENTS OF THIS CONSIGNMENT ARE FUllY' ANO ACCURATELY DESCRIBED ABOVE BY PROPER SHIPPING , 
NAME AND ARE CLASSIFIED. PACKED. MARKED. AND LABELEO. AND ARE IN AU. RESPECTS IN PROPER CONDITION FOA TRANSPORT BY AlA ,. 
ACCORDING TO THE APPlICABLE INTERNAnONAL AND NAnONAL GOVERNMENT REGUlATIONS. 

NAME ANO TITLE OF SHIPPER P\.ACE IN:) OATE 

John Doe/Shipper Hometown. XX 00100/00u EMERGENCY TELEPHONE NUMBER SEE WARNING , 
307 742-8213 hi l ON BACK • 

~"""""""~""""""""""~ Figure 2. Federal Express Airbill & Shipper's ~ertification 

nq ­



-
r,

I , 

C' 
I 
I-

-
-
-
-
-

[ 

-

-
- DANGER 
-
-
-
-
-

[~- _____._._ ... -"._1-- .1'_# 

- [
 
Figure 3. Carton Labels (Sheet 1 of 2) 

u- 70 

o-



•• 
n , ' -

-
-
-
-

r' 

-
-
-

f' 

L	 ­
( ~ 

J.	 ­HANDLE WITH 
[ GREAT CARE	 ­

-
-

-


f1 

n La 

n 
o 
n u 

u 
Figure 3. u 

o 

Cl LABELMASTER. CHICAGO. ILL I064S 

-
• 

Carton Labels (Sheet 2 of 2) -
11 

• 



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-


-

-


HwN CIItI I' • _..... 
FlAMMABLE SOLID 8033 

WeogI1l or v__ TrP'DOT L&IlII III IIIQund. lid. 0t1. or ~ .... 

55 grams OOT.E.7052 
SHIPPER: Use ball int pen and press rmly when 

--:-. .­
.' 

ATTACH TO OUTSIDE OF CARTON 

Figure 4. UPS Five-Part Form 

72 

r­

i
I 

r­

;'-------:r	 
( ­

I 

L 

r 
r 

r 
I 

[ 

[ 

[ 

L 

L 



,1
 
" I	 APPE~';Dn~ A ­I
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SPECIFICA':'IOr\Sr, -, :
 
t I
 

G4?rlpral 

n -Dimensions 7W x IlL x	 9D inches 
11 

l-leight	 12 pounds -
fJ Operating and storage -40Cc to +700 c (-400 F to +15SCF)
 

temperature
 -
Transducer Inout(s) -[ Type	 4 to 20 rnA, 2 or 3 wire 

Source voltage +20 to +28	 VDC, pUlsed -
Source current	 100 rnA maxrJ 
Source pulse width	 50 msec typical[	 ­
Input resistance	 150 ohms typical -Accuracy +/- .5% of	 full scaler~ 
Resolution (standard) +/- .015% of full scale -n Resolution (optional)	 +/- .002% of full scale 

Stability	 +/- .005% of full scale per OC -[ 
Data Samoling -[ Data point capacity Expandable	 to 16,000 

Linear sampling rate	 Programmable 1 minute to 100 hours ­r ~ 
L 

o 
Logarithmic sampling rate 0.2 sec from 0 to 2 sec 

1 sec from 2 to 20 sec ­
5 sec from 20 to 120 sec 
30 sec from 2 to 10 min 
2 min from 10 to 100 min -10 min from 100 to 1000 minf1u	 100 min from 1000 to 10,000 min 
500 min from 10,000 min 
(programmable 1 min to 100 hr ­o	 after 10 min) -o 
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 Ba t tflr\' 

Type
 - Expected li~e
 

External Power Inout -
Input voltage- Input current 

- Alarm Contacts
 

- Contact voltage
 

Contact current 

- RS232C Interface 

- Output voltage swing 

Handshake input voltage 

Baud rate -
Character length- Parity 

- End of line sequence 

Hardware handshake -
-
-
-

-

-

-

-

Lithium inorganic 

Greater than 100,000 data points 

+12 VDC to +18 VDC 

20 rnA typical, 350 rnA peak 
r ' 
I 

I 

30 VDC or 30 VAC max 

1 ampere max 

+/- 4 VDC min, +/- 5 VDC typical 

+/- 15 VDC max, +/- 3 VDC min 

Selectable 300 to 2400 baud 

Selectable 7 or 8 bits 

Selectable ODD, EVEN or NONE 

Selectable CR or CR/LF 

CTS 

L
 
L
 
[
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APPEXDIX B 

I RS232 INTERFACE CONNEC7IONS 
• 

Pin Number sicrnal Nane Direction 
, 0, -
, I
I ! A Chassis ground
I • ..

B Signal ground 
r~ 

I I C Data Set Ready (DSR) Input -D Clear to Send (CTS) Input 

E Request to Send (RTS) Output .. 
F Transmit Data (TD) Output .. 

f' Signal directions are referenced to the SEIOOOB. The RTS output

L goes high when the SEIOOOB requests to output data (pressing the
 ..DATA key) and remains high until output is complete. The DSR 

input must be high and remain high for the SEIOOOB to recognize 
that an external device is connected. Cables to equipment that do 
not supply the DSR signal should tie DSR to the SEIOOOB's RTS .. 
out.put. 

The CTS input is used for handshaking, high indicates receiving ..
device ready, low indicates not ready. If CTS remains low (not 
ready) longer than about 3 seconds, the SEIOOOB will abort the 
data output. ..
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APPENDIX C 

- TRANSDUCER CONNECTIONS 

Pin Number Sianal Name -
A2, B2 INPUT - A3, B3 SOURCE 

- A4, B4 Signal Ground 

Standard 2-wire configuration-
4-20 rnA~SOURCE - INPUT 

GND o -
Optional 3-wire configuration-

100 rnA maxSOURCE-
4-20 rnAINPUT-

G~D 

-
-
-
-
-
-
- 76 
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Direction 

Input 

Output 
i • 
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APPENDIX D 

ALARM CONNECTIONS 

Pin Number Contact Name 

AI, Bl High alarm normally closed 
~ ;
 
I., 

j 

B2 High alarm normally open
J 

I 
r--

! B3 High alarm common 
I ! 

I J 

A2 Low alarm normally closed 
'-1 

A3 Low alarm normally open 

A4, B4 Low alarm common 

r~ 
j : 
i . 

[] 

c 
[J 

c 
o
 
o
 
o
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 APPENDIX E
 

-
 EXTERNAL POWER CONNECTIONS
 

Pin Number Signal Name-
A1, B1 Input (+) 

A4, B4 Ground (-)- r-, 
I 

The SE1000B is protected against voltages of the wrong polarity. 
t _ - DC voltages above 18 volts and any AC voltages will permanently .-­

damage the SE1000B's power supply. The internal power supply has I 
I 

voltage sensing circuitry to determine proper operation of the l 

external supply or battery. Typically the initial external-
voltage must exceed 12 +/- .5 volts before the SE1000B will r' 

!switch over to external power. The unit will automaticallY switch - back to its internal battery if the external supply drops below 
I . 

12 +/- .5 volts. c-
-
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MINlRAM PERSONAL MONITOR
 

MODEL PDM·)
 

OPERATIONS ~~AL
 

. 
'- ~ 213 Burlington Road -- /---MIE-----I~- Bedford, Massachusetts 01730 
~/ ~ Telephone: 617·275·5444 

MONITORING I;-,,;sTRUME;\JTS (.o,'h, ENVIRO:-JMENT. INc. 
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ONE YEAR LIMITED WARRANTY 

-. 
I 

MIE warrants to the original Purchaser that the apparatus to be delivered hereunder 
will be of the kind designated or specified and free of defects in workmanship or 
material. MIE makes no other express warranty, and disclaims any implied warranty 
of merchantability or fitness for purpose. 

If the apparatus fails to conform to the above warranty, and notice is received by MIE 
from Purchaser within one year from the date of shipment, MIE will, as its option, 
either repair the defective part or parts or make available a repaired or replacement 
part. This warranty extends to all parts and labor involved in the required repair to 
the extent that said repair was not caused by negligence in operation of the apparatus 
by the Purchaser. MIE will perform the repair at its plant with all shipping and 
insurance costs paid by the Purchaser or, upon, mutual consent of the parties, at a site 
designated by the Purchaser except, in the latter circumstances, the Purchaser wi} be 
responsible to reimburse MIE for all costs associated with travel, per diem, and travel 
time of those MIE individual(s) deemed appropriate to effectuate the repair. 

Repair or replacement of the apparatus in the manner and for the time period 
specified above, is the Purchaser's exclusive. remedy and will satisfy all liabilities of 
MIE to Purchaser arising out of the supply or use of the apparatus, whether based on 
contract, warranty, negligence or otherwise. In no event will MIE be liable for any 
incidental or consequential loss or damage from any failure of the apparatus to 
conform to the contract of sale. 
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1.1 Sensing Method 

The MINIRAM (for Miniature Real-time Aerosol Monitor) Model PDM·3 is an 

ultra-compact personal-size airborne particulate monitor whose operating 

principle is based on the detection of scattered electromagnetic radiation in 

the near infrared. The MINIRAM uses a pulsed GaAlAs light emitting source, 

which generates a narrow-band emission (half-power width of 80 nm) centered at 

880 nm. This source is operated at an average output power of about 2 mW. 

The radiation scattered by airborne particles is sensed over an angular range 

of approximately 45° to 95° from the forward direction by means of a 

silicon-photovoltaic hydrid detector with internal low-noise preamplifier. An 

optical interference-type filter is incorporated to screen out any light whose 

wavelength differs from that of the pulsed source. 

The MINIRAM is a light scattering aerosol monitor of the nephelometric 

type, i.e., the instrument continuously senses the combined scattering from 

the population of particles present within its sensing volume (approximately 

1 cm3 ) whose dimensions are large compared with the average separation 

between the individual airborne particles. 

1.2 Open Sensing Chamber Sampling Method 

Air surrounding the MINIRAM passes freely through the open aerosol 

sensing chamber as a result of ~ir transport caused by convection, 

circulation, ventilation, and personnel motion. The MINIRAM requires no pump 

for its operation, and the scattering sensing parameters have been designed 

for preferential response to the particle size range of 0.1 to 10 micrometers, 

ensuring high correlation with standard gravimetric measurements of both the 

respirable and thoracic deposition fractions. Optional flow accessories are 

available for applications requiring specific inertial particle precollection, 

extractive sampling, concurrent filter collection, etc. 

It should be noted that one of the advantages of direct light scattering 

aerosol sensing is that the rate at which air passes through the sensor does 

not influence the indicated concentration because the detection is performed 

directly on every parcel of air traversing the fixed sensing volume. 

1 



Therefore, flow velocity through a real-time sensor such as the KINlRAM 

influences only the response time. So, it should not surprise the first-time 

user when, upon pressing the KEAS key of the KINIRAM, no pump noise is heard, 

and this silence will be accompanied by a readout message of "GO" on the 

liquid-crystal display indicating that the MINIRAM has, indeed, been activated. 

1.3 MINI RAM	 Electronics 

The MIE MINIRAM is a very advanced aerosol monitor which incorporates a 

custom-designed single-chip CMOS microprocessor whose functions are to: 

process the signal from the light scattering detection circuit, control the 

measurement sequence program, compute concentration averages, keep record of 

elapsed time, perform automatic zero correction, control auto-ranging, drive 

the liquid-crystal-display, store average concentration values as well as 

timing and identification information, sense battery and overload conditions, 

sequence playback of stored information, and provide alarm signals.r 
I. , The MINIRAM derives its power from a set of internal rechargeable Ni-Cd 

batteries which can provide continuous monitoring operation for over 8 1/2 

hours, or retain stored information for up to approximately 6 months. The 

battery set is packaged as a separable module which allows easy field 

replacement when recharging is not feasible. The MINIRAM can be run without 

time limit from an A.C. line using the charger provided with the instrument. 

The MINIRAM has two output connectors. One provides a continuous, 

real-time analog signal output proportional to the aerosol concentration. 

This signal can be used for continuous recording (e.g., on a strip chart 

recorder), telemetry, or control purposes, etc. The other connector provides, 

during the measurement mode, either an ASCII digital output which is updated 

every 10 seconds, or a switched output for alarm purposes (depending on the 

user-selected function). Stored information playback can be accomplished 
r~

I •	 either by means of the MINIRAM's own display or through the digital output 

jack. During the normal monitoring operation, the liquid-crystal-display 

indicates the aerosol concentration in the units of milligrams per cubic 

meter, and the displayed reading is updated every 10 seconds. When operating 

in the measurement or monitoring mode, other functions can be displayed

(1 
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momentarily, i.e., as long as a corresponding touch switch is pressed. All 

external controls are performed by pressing one or more of 8 sealed touch- switches on the MINIRAM panel. 

., ­ 1.4 Modes of Use and Application
I 

The MINIRAM measures the concentration of any airborne particles, both -i 
i 

solid and liquid, and the display indicates this level in the units of
 

..., milligrams per cubic meter, based on its factory calibration, against a
 ­
filter-gravimetric reference, using a standard test dust (Arizona road dust). 

Th MINIRAM can be used to measure the concentration of all forms of aerosol:-
dusts, fumes, smokes, fogs, etc. 

- Its small size and weight, and concentration averaging features permit 

its use as a personal exposure monitor, attached to a belt, shoulder strap, 

hard hat, etc. Alternatively, it can be used as an area monitor for both- indoor and ambient air situations. Test chamber monitoring, visibility 

measurements, cloud detection (e.g. I radio/drop sonde), aerosol dispersion 

studies, etc. are additional applications of the MINIRAM. --., 
-

I 

2.0 WHEN YOUR RECEIVE THE MINIRAM ... 

- Follow these steps when first receiving your MINIRAM: 

2.1 Remove the instrument from shipping case.-
- 2.2 Observe display. It should be blank indicating that the MINIRAM is 

in the minimum power mode. 

2.3 Plug charger into A.C. line (standard charger is for l20V, 60 Hz; -
1 optional version available for 220V, 50 Hz). 

-
2.4 Connect charger plug into corresponding MINIRAM receptacle. 

--, 2.5 Leave charger connected to KINIRAM for a minimum of 8 hours before 

using instrument without the charger.i--, 
, 

, 3 -
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2.6	 You can operate the MINIRAM immediately after the charger has been 

connected. Follow operating instructions described in the next 

section of this manual. ­
3.0	 OPERATING INSTRUCTIONS -

Refer to Figure 1 for the location of control switches, display, and -
connector jacks. Refer to Figure 2 for the display timing sequences. -

3.1	 Initial Condition 

-Assuming that the batteries of the MINIRAM have been recharged (see 

section 2.0), the display may indicate one of the following conditions: -
Blank display: Means the MINIRAM had not been in the• 
measurement mode for 48 hours or more, and is in the minimum -
power off mode. 

r , -
"OFF" display: MINIRAM has been in the off mode for less than• 
48 hours. -

I·,	 Concentration display that changes or "blinks" once every• 
10 seconds: the MINIRAM is in the measurement mode.	 ­

3.2	 To start Measurement Cycle ­
t .. 

•	 ­If the MINIRAM shows a blanked display (see above), press OFF 

·	 and wait until the display reads "OFF" (approximately 5 secondsI

..	 
after pressing OFF), before pressing MEAS to initiate -
measurement cycle.·,

, 

If the MINIRAM shows "OFF" (see above), press MEAS directly to• 
/ ..,	 ­initiate measurement cycle (there is no need to press OFF 
· ItJ first, in this case). -

The functions performed by pressing each MINIRAM touch switch are as follows:L	 ­o	 -4 

-



-

-


3.3 MEAS
 

-
To start the monitoring operation of the MINIRAM, Press MEAS (see 

automatic timing sequence of Figure 2). The first readout displayed is either 
I 

'., 
-GO" (or "CGO" if TIME is also pressed, section 3.4), followed by the lasti 

I 
concentration reading or ".00". Approximately 36 seconds after pressing MEAS- the first new 10-second-averaged concentration reading is displayed. All

~l 
subsequent readings are concentration values in milligrams per cubic meter, 

updated every 10 seconds. Figure 3 shows a typical digital printout of a -
sequence of 10-second measurements (second data block). 

The MINIRAM will now run in the measurement mode for 500 minutes (8 hours 
~, ­

and 20 minutes), after which it will stop, displaying the OFF reading, 

retaining in storage the concentration average and elapsed time information.-
-

Once the MEAS mode has been entered this sequence can only be interrupted by 

pressing OFF; pressing ZERO, TWA, SA, TIME or ID# only affects the display 

during the time these keys are pressed, without affecting the measurementn 
cycle. Pressing PBK during this cycle has no effect. - The instrument normally operates in the .00 to 9.99 mg/m3 range. 

Yhenever a 10-second concentration exceeds 9.99 mg/m3 the MINIRAM display 

automatically switches to the .0 to 99.9 mg/m3 range and remains in that -
~ .. range as long a the measured 10-second concentration exceeds 9.99 mg/m3 , 

otherwise the MINIRAM reverts to its lower range display.-
- 3.4 MEAS and TIME 

...... , 
If both MEAS and TIME are pressed at the same time (press TIME first and- ~hile depressing it actuate MEAS) the MINIRAM will display "eGO" (for 

Continuous "GO") , and will then operate as above (1. e., pressing MEAS only), 

except that after the first 8.3 hour run it will restart automatically and -
continue to measure for an indefinite number of 8.3 hour runs, (with .e 

battery charger) until the OFF key is pressed, or until the batteries are -
exhausted. Concentration averages and timing information for the last seven 

- 8.3 hour runs will remain in storage at any given time. 

-
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3.5 OFF
 

.. 
When this key is pressed the MINlRAM will discontinue whatever mode is 

underway displaying "GCA"* followed by the display segments check (" 8.8.8-") ..
and finally "OFF" (see timing diagram of Figure 2). The MINIRAM will then 

remain in this reduced power condition (displaying "OFF") for a minimum of 

10 minutes or a maximum of 48 hours or until the MEAS key is pressed to resume • 
the measurement cycle. 

If OFF is pressed during a measurement run the display will read "OFF" .. 
for 48 hours (unless another key is pressed during that period), after which 

the display will be blanked. Thereafter, if OFF is pressed the MINlRAM will .. 
display the "OFF" reading for only 10 minutes, after which the display will be 

blanked again unless another key is pressed during that period. .. 
Every time the OFF key is pressed, during a measurement cycle, the 

MINlRAM will store the concentration average and elapsed monitoring time up to ..the time of that OFF command. The duration of the off period (up to 

48 hours), i.e., between two consecutive measurement cycles, is also stored 

for each of up to 7 cycles. .. 
,i 

If the MINIRAM is not reactivated (i.e., pressing MEAS) within 48 hours 

of the OFF Command, it automatically switches to a minimum power level, with .. 
blanked display; however, all data remains stored in memory for up to 

approximately 6 months without battery recharging (indefinitely, with charger). .. 
OFF must be keyed before any other operating mode can be entered: 

setting 10#, zero referencing. playing back stored data. or changing the ..-.	 program code. Display functions, however, can be activated during the
 

measurement mode.
 .. 
.. 

_.i ..
 
..
 . *"GCA" is displayed and printed out by the PDM-3 although the instrument is

j 
~ 

manufac'tured by MIE, Inc. 

• 
6J 

• 

.. 
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3.6 TIME-
During the measurement mode, if TIME is pressed the display will show the 

elapsed time, in minutes, to three significant figures, from the start of the -
last measurement run. The MINIRAM will automatically return to concentration 

display after the TIME key is released.-n , 
-	 3.7 TYA 

- This key stands for Time-Weighted-Average. During the measurement mode, 

if TYA is pressed the display will indicate the average concentration in
 

milligrams/m3 up to that instant, from the start of the last run. This
- average is computed by the MINIRAM applying the equation:
 

- edtn	 TWA _ 1 
)	 t -J

-
where t is the elapsed run time and C is the instantaneous concentration at 

time t. The value of TYA is updated every 10 seconds. After releasing the 

TWA key the MINIRAM display returns to the 10-second concentration display. 

,-	 3.8 SA 

This key stands for Shift-Average. During the measurement mode, pressing -
rj	 

SA will provide a display of the aerosol concentration, up to that moment, 

averaged over an 8-hour shift period. This average is computed by the MINI RAM-
applying the equation: 

-
1 edt 

TWA - 480 Min. 

The shift-average value corresponds to the exposure from the start of the 

measurement cycle. Thus, for example, if the MINIRAM has been measuring for 
r, 

; 3 hours, and the time-weighted average over that period has been 6 mg/m3 

J-
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• 
(TWA reading), the shift average value at that time, (SA reading) would be 

2 mg/m3 , which is equivalent to an 8-hour exposure at an average • 
concentration of 2 mg/m3 . 

The value of SA is updated every 10 seconds. When releasing the SA key 
•the MINIRAM	 display returns to the 10-second concentration display. 

r; 3.9 PBK	 • 
; ':
 
\ ;
 

With the MINIRAM in the off mode (i.e., not in the measurement mode), the • 
stored information can be played back by pressing PBK. If the PBK key is 

initially pressed the display will indicate "P" for one second. If PBK • 
continues to be pressed for more than 1 second, then the stored data is

. 1 
automatically played back through the MINIRAM display: First, the 

,-
identification number is displayed with the ID indicator bar on; next the ­, 

_ J	 
shift or run number (7 through I, i.e., starting with the last run) is shown 

(with the OVR indicator bar on as identification); followed by the sampling -
(i.e., measurement) time in minutes, for that run; followed by the off-time 

between the last and next run (in tens of minutes); finally, the average in -
mg/m3 .* This sequence is repeated seven times. An average reading of 9.99 

indicates that a significant overload condition occurred during that run. The 
n	 ­, '	 total time required for the complete automatic playback on the MINIRAM displayL 

is approximately 70 seconds. • 
If PBK is pressed for less than one second "PAn will be displayed, andP 

L.I	 the stored data will be fed out through the digital output jack of the MINIRAM 

for printout, magnetic storage, telemetry, etc. A printout consists of 8 ­f1 
•	 J lines of data. Figure 3 shows a typical stored data printout (see data block 

labeled "Playback of Stored Data"). The first 7 lines show the data for the -
last 7 measurement periods, and the last line shows the identification number 

(I), the programmable selection code (F), and the zero value for that data 
r-',	 ­
\ . block (Z).	 In addition a check sum is printed out on a 9th line fori -~..- -
fl
i.J -

*Either the TWA or the SA values, depending on selected user-programmable codeu (see Section 4.2). 
• 

o 8 
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modem/computer data transfer purposes. The first 7 data lines are subdivided 

.. 

.. into 4 columns. The first column identifies the measurement period (starting 

with the last or 7th); the next column lists the corresponding duration of 

each measurement period, in minutes; the third column lists the off time 

between consecutive measurement periods, in minutes divided by 10; and the 

last column	 lists the average concentration values for each period in mg/m3 .*.. 
r:
 Either time-weighted, or shift average values can be printed, depending
 

on the selected programmable code (see section 4.2). The example shown on .. 
.. 

Figure 3 (F-0012) indicates that the TWA values are listed. Although the
 

printout heading will indicate "PDM-2 LISTING" (as shown in Figure 3), this
 

format applies equally to the MINIRAM model PDM·3 .
 

The speed of the digital transfer to a printer or other digital device
 

..	 can be user selected through the programmable selection code (see section 

4.2). For a 300 baud rate the transfer time for the stored data block is 

approximately 45 seconds. See sections 10.0 and 11.0 for instructions on how.. 
to connect the MINIRAM to a printer or other digital recording/processing 

device ... 
3.10 ZERO .. 

.. 

The interior walls of the MINIRAM sampling chamber reflect a small amount 
) 

of the light from the infrared source into the detector. This background 

r level is referred to as the "zero value", and is automatically subtracted from 

all aerosol concentration readings during the measurement mode. The result is 

that the displayed readings depend only on the actual dust concentrationn 
I present within the sensing chamber . .. 

The zero value varies from instrument to instrument as well as with 

different sensing chambers. It will increase somewhat as the chamber inner.. walls and windows become contaminated with dust. A zero update should be 

..l 
I performed after cleaning the sensing chamber (see section 12.0). 

..j 
I 

r~•I 
*Either the TWA or the SA values, depending on selected user-programmable code 

(see Section 4.2)...~ 
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Pressing ZERO during a measurement period provides momentary display of 

the stored zero concentration value used by the MINlRAM to correct all digital 

concentration readings (the analog output signal is not zero-corrected). To 

update the ZERO value the M1N1RAM must be in its off condition (press OFF in 

case of doubt). Then, press ZERO and wait until the display again indicates 

·OFF" .. 
~ The average	 of 4 consecutive 10-second zero level measurements will thenI \ 
I ; be stored by the MINlRAM as the new ZERO reference value. (See timing diagram 

in Figure 2 and digital printout obtained during a typical zero check on 

. 
i 

J 
; 

Figure 3). When operating the M1N1RAM in high particle concentration 

environments ( 5 mg/m3 ) the zero value update should be performed
r 
I approximately every 8 hours. At aerosol concentrations below approximatelyl J 

n 
1 mg/m3 this update may only be required once a week, or even less 

frequently. The zero update should be performed either within a clean-air 

environment (ideally, a clean room or clean-bench) for dust measurements in 

the concentration range below 0.5 mg/m3 , approximately, or by flowing clean[:
.'	 air through the sensing chamber of the M1N1RAM (e.g., by means of an optional 

clean-air adaptor, MIE model PDM-lFZ Zero Check Module) (see section 17.2) for 

use at dust concentrations above 0.5 mg/m3 , approximately. Air conditioned 

offices (without smokers) usually have concentrations below approximately 0.05 

mg/m3 and can thus be used for zeroing purposes. When measurements are 

performed under essentially clean air conditions, e.g., in the same 

environment where the zero check was performed, the MINlRAM readings will 

indicate 0.00 mg/m3 with small random fluctuations around that value. 

Positive values (e.g., 0.02) will thus be indicated on the LCO display. 

Negative values (e.g., -0.02) are suppressed and are also indicated as 0.00. 

The digital output, however, does include such negative values and these will 

be printed out by a digital printer (see sections 10.0 and 11.0) 

3.11 1D# 

o	 Pressing 10# during a measurement period provides momentary display of 

[J 
the identification number stored within the M1N1RAM memory. 

The 10# key, in combination with other keys, is used for several 

additional programming functions described in the next section (4.0) .. 

o	 10 

o 
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4.0 PROGRAMMABLE FUNCTIONS
 

- 4.1 10# Selection 

') In order to change the instrument identification number the MINIRAM must -
! 

first be in the off mode (i.e., press OFF). Then press the 10# key, and the 

presently stored number (between I and 999) will be displayed, as well as the.... ­
­ , 

10 indicator bar. To increment the identification number press the A key 

(same key as TWA), and to decrement the number press the' key (same key as ..,

-
SA). Any number between 1 and 999 can thus be selected and will remain in 

storage until the batteries are disconnected, or if the MINIRAM is not 

recharged over a 6-month period. 

Pressing the OFF key after the above identification number selection will­ ..., remove the MINI RAM.from the 10# selection routine and lock-in that number 

until a new number is selected. A complete 10# lock-out (i.e., a routine to 

preclude panel-control change of that number) can be accomplished by a -
separate programmable code selection (see section 4.2). 

...., ­
I 4.2 Programmable Selection Code 

The programmable code allows the user to panel-select several alternate 

­ 'I

functions and operating modes. 

,, 
The program codes to select specific alternate operating modes are: 

-,-, I selects the alarm instead of ASCII digital output
i 

- 2 selects the 10# lock-out 

1 4 selects the TYA instead of the SA to be stored for playback 

8 selects a I-second pause after each printer carriage return (for -
slow printers) 

- 32 selects 110 baud digital output rate instead of 300 baud 

1 64 selects 600 baud digital output rate instead of 300 baud - These, numbers are entered as a sum, e.g., to implement 10# lock out, TYA 
1 storage, and I-second carriage return delay, the code number would be 14i

(2+4+8). -
111-
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•
 
To enter the desired code (e.g., 14) follow these steps: 

•Press OFF key and wait until "OFF" is displayed.• 
Press 10# key and set program code to desired number (e.g., 14)• 
by means of the • and 'keys . • 

.J 
.. , 

• Press TIME key (this will show previously entered code). 

•rJ'
; Press ID# key agaLn to lock in the new program code which willI , • 

then be displayed. 

•The preceding steps will cause the 10# to become equal to the• 
programmable selection code. To restore the desired 10# 
(without affecting the selected code number which is now locked 
in), use the' and' keys again to select the 10# for the -instrument as described in section 4.1. 

Press OFF to exit the 10# selection routine.• -
To look at the programmed code number, at any time, start from• 
the off condition; press 10#, then press TIME (ifF" will then be 
displayed momentarily), after which the code number will be -
displayed. Press OFF to exit the code number routine. 

<.j -If no specific alternate code is entered the MINIRAM will operate in its 

standard mode (equivalent to code 12) consisting of the following: -
• J 

• ASCII digital output 
• 

• Panel-selectable ID number (preset to 999) 
-' 

Time-Weighted Average (TWA) values in memory storage• -
7-bit ASCII resolution• 
300 baud digital output• ­

• Printer carriage return followed by a 1 second delay -
4.3 10# Lock-out 

'"1 ­
j If the 10# lock-out code has been selected (i.e., a 2 as part of the sum,

..J 
as described in section 4.2) then both the 10# and the programmable code can 

I
I 

only be displayed (and printed out), but neither of the two can then be 
-i -] 12 

-
J ­



- , 
changed by means of the panel keys. In this case, in order to change the 10# 

if the lock-out code has been selected, or too alter the programmable code, -
the battery must be unplugged momentarily. Disconnecting the battery, 

however, causes the MINIRAM to lose all stored data, and cancels all alternate-
program codes which may then be restored following the procedure described in 

section 4.2.-.fl, 
J 4.4 Alarm Level Adjustment-

If the selected program code includes a 1, the MINIRAM will not provide 

an ASCII digital output but instead a switched output (at the digital output 

connector) which will close every time the measured 10-second concentration 

value exceeds a presettab1e threshold concentration level. If a 1 has been-..., 
-

I 
t
' included in the code, then the 10# divided by 10 becomes the alarm level in 

mi11igrams/m3 . This level can be adjusted following the 10# selection 

procedure of section 4.1, that is using the A and' keys to increment orr-: 
I decrement the number. For example, if an alarm level of 12.5 mg/m3 is-J

desired (and starting from the off mode), press 10#, adjust displayed number 

to 125 with the A and' keys, and press OFF. This number (e.g., 125) then 

becomes the 10# as well. It is not possible to enter a separate alarm level -
and 10# number. 

-
5.0 OVERLOAD AND ERROR CODE INDICATORS 

-
5.1 Bar Displays 

-~

There are three bar indicators on the MINlRAM display, identified as OVR,r 
10, and BAT. If the OVR bar is displayed at any time during operation in the- measurement mode the MINIRAM detection circuit has been overloaded. A 

r~ 
I momentary overload can be caused by the insertion of an object into the ..

sensing chamber, sudden exposure to sunlight, etc. If the cause of overload -
f'I 

.! 
is eliminated, the OVR bar will disappear during the next 10-second display 

...- period, unless the overload persists for more than a total of 1 1/2 minutes 

r ~ over an 8 1/3 hour measurement cycle.
I 

-
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The ID bar display is activated only for display identification purposes 

and not for error conditions. • 
The BAT bar is displayed when the battery voltage becomes insufficient, 

indicating that the charger should be plugged into the MINIRAM. -
5.2 Error Codes 

...., -! 
.; The MINIRAM will display and output (at the digital output jack) error
 

code numbers along with the corresponding overload indicator bars on the LCD
 --~ 
readout. These codes will appear only if the problem persists for more than 

about 30 seconds. -The error code numbers are as follows: 

.0.1: low battery condition	 ­

.0.2: RAM (digital processing) -

.0.3: A/D (signal) overload 

-If an overload condition persists for more than approximately 1 1/2 
. ,	 minutes the selected concentration average value (SA or TWA) automatically 

registers 9.99 and that number will be indicated (or digitally transmitted) ­
upon data playback, signifying an invalid measurement cycle. The OVR bar will 

then remain on for the rest of that run. • 

6.0 SENSING CHAMBER REMOVAL AND INSERTION 
..

_J

,	 ­
During normal operation of the MINIRAM the removable sensing chamber (see 

Figure 1) must be properly inserted, i.e., pushed all the way into the MINIRAM 

towards the display/control panel end of the instrument. When this chamber is 

. , properly positioned the surface on the opposite end from the display/control ­
panel will be approximately flush with the body of the MINIRAM. 

To remove the sensing chamber, gently push it away from the ­
'1 

display/control panel end, using both thumbs, sliding it out of its channel.j 
This will expose the shouldered metal button with its small spring-loaded	 • 

'1. I plunger, and the two lenses (illumination and detection lenses). Touching of 
..J 

• 
]	 14 

• 
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these lenses should be avoided to prevent their soiling. Lens tissue should 

- be used if cleaning of these lenses becomes necessary. Also, the inside 

surface of the removable sensing chamber is coated with a special 

anti-reflectant paint and these surfaces should not be touched, if at all- possible. (Newer models have a special finish which is not touch-sensitive). 

The removable sensing chamber has two small glass windows which should be 

-, kept clean (see section 12.0 on routine maintenance). -j 
The sensing chamber is partially closed at one of its open ends. This 

end is inserted first when sliding the chamber back into the MINIRAM channel.-
A small shouldered slot is provided on the underside of the removable sensing 

chamber for the metal button that serves to retain the chamber.-
-

To reinsert the sensing chamber simply slide it back into position making 

sure that the chamber is moved parallel to the MINIRAM body. Ensure complete 

insertion, as mentioned above. 

7.0 BATTERY PACK REPLACEMENT -
The battery pack of the MINIRAM (MIE Part No. PDM-3B) constitutes an -

intrinsically safe sealed module that can be removed and replaced. To do so, 

remove the four central screws from the back of the MINIRAM case (not the two-
-

corner screws), and gently lift the battery pack up and out, and gently pull 

apart the battery connector freeing the battery pack. Reverse order of steps 

when installing another pack .. 

--, 
CAUTION: All stored data will be lost when disconnecting battery.-

- After reconnecting battery pack, the ID resets to 999 and an automatic zero 

" reference check is performed by the MINIRAM. 

- Separate battery packs can be used whenever a.c. line power is 

.. ~ 

unavailable to recharge the pack within the MINIRAM. These spare parts can be 

- recharged independently from the HINIRAM by plugging the charger into the 

charge receptacle which is an integral part of the battery pack (see figure 1). 

-
r 1 
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8.0	 CALIBRATION ADJUSTMENTo	 ­r Although every MINIRAM has been factory-calibrated using a representative 

n 
dust (see section 1.4), the user may wish to change the calibration constant 

of the instrument for a specific type of aerosol. Such a calibration should ­
be performed by obtaining a concurrent filter collection (e.g., by means of a 

personal filter sampler), sampling from the same environment within which the -
MINlRAM is placed. The average concentration obtained by the MINIRAM (i.e.
 

TWA reading) at the end of the test should be compared with the filter­ ..
 
o gravimetric-determined concentration. The ratio of the two concentration
 

[l 
values can then be used to correct the MINIRAM calibration. The comparison .. 
run should be replicated several times (to minimize errors) to obtain an 

average ratio. .. 
To change the MINIRAM	 calibration proceed as follows: 

.. 
8.1	 Place MINIRAM in a clean environment (e.g. air conditioned office).c ..8.2	 Remove battery pack (follow procedure of section 7.0). 

c 
8.3 Disconnect battery connector (remember that all stored data will .. 

thus be lost/erased from MINIRAM memory). .. 
8.4	 While leaving battery pack lying next to MINIRAM, re-connect the two 

units (i.e. plug in connector). .. 
D 8.5	 Immediately observe MINIRAM display. It will be performing a slow ..

segment-by-segment display checkout. As soon as it displays ".00", c press OFF, thus interrupting the initial automatic zero check (see .. 
[J 

section 7.0). Yait until the display indicates "OFF" and then press 

MEAS and wait approximately 36 seconds. .. 
8.6 Observe 10-second readings (typically in the range of 1 tou	 3 mg/m3) and record manually a few consecutive readings. .. 

Calculate the average of these values.o .. 
o	 16 .. 
o 
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8.7	 Identify small potentiometer screw (visible through an opening in 

the foil shield of the open MINIRAM) opposite the digital output-
-

jack. Adjust this potentiometer, using a fine screw driver, until 

the average MINIRAM reading is increased or decreased (with respect 

to the average obtained in 8.6) by the desired ratio (e.g. as 

determined by previous gravimetric comparison runs).-i 
8.8	 Shut off MINIRAM, reposition and secure battery pack, and re-zero 

instrument as usual. All subsequent concentration readings are now -., 
corrected by the desired ratio. 

-
If an optional Reference Scatterer is available, insert in the MINIRAM 

instead of the normal sensing chamber and follow the same procedure (i.e. J- follow steps 8.1 through 8.8). 

- 9.0 ANALOG RECORDER CONNECTION 

3

The analog output of the MINIRAM is a negative voltage of 0 to 1.5 V. A -
high input impedance recorder ( lOOK ), or other signal processing device can 

- be connected to that output. The 0 to -1.5V range corresponds approximately 

to 0 to 100 mg/m3 as displayed by the MINIRAM. 

This analog output (as opposed to the digital output and readings) is not-
zero-corrected, and thus a zero concentration results in a bias level of the 

, 
-' order of several millivolts.- It is advisable to connect a capacitor in parallel with (i.e. across) the 

analog output (e.g. 100 microfarads or larger) in order to obtain a steady 

output signal. The internal time constant of the analog output of the MINIRAM 

is only 0.2 seconds which, in the absence of an external capacitor, results in
J

excessive signal fluctuations. -
'. 

-
,.., 

Two miniature plugs are provided with the instrument to connect to the 
.)

analog and/or digital output jacks (both can be used concurrently). 

P"1 

-j

-
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10.0 USE OF	 OPTIONAL HIE DIGITAL PRINTER 

• 
The HINIRAM can be connected to the HIE model DP·2-80C digital printer, 

an optional accessory designed for direct coupling to the HINIRAM. This 
•printer can be used both to print out the continuous concentration data 

(updated every 10 seconds) in the normal measurement mode, and to print out 

.~ the data stored in the MINIRAM memory as described in section 3.9 . • 
1, 

An example of the printout formats when using the printer in combination
 

., with the MINIRAM is presented in figure 3. The DP-2-80C, a very compact
 
i -
i	 impact dot matrix printer, is provided with a special interconnection cable to
 

the MINlRAM digital output jack. When using the MINlRAM with this printer,
 • 
the output data rate should be left at 300 baud (the normal MINlRAM default 

value), as described in section 4.2. 
,	 •

The following are specific operation procedures for use of the printer in 

combination with the HINlRAM. Other operating and maintenance information is 

contained in the instruction manual that accompanies the printer. -
10.1 Printer Connection 

n ­
A 20 rnA current must flow through the DP-2-80C printer for it to -operate. Plug its cable into the HINIRAM digital output receptacle and press 

OFF. Turn on the printer power switch (on its right side) and the two green 

lights on the front will· be on if printing paper is in the unit. The ribbon ­
cartridge should have been previously loaded. Refer to the printer User's 

Manual for details. ­c 
10.2 Printer Test -

C	 ­In order to test whether the DP-2-80C printer is operating correctly,
 

n hold down the LINE FEED button while turning/the printer on. Once the printer
 
LJ	 

is on, release the LINE FEED button and the printer will then print out all of ­its characters. To stop this operation press SELECT.
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10.3 Printout of Stored Data 

- Plug printer connector into the MINIRAM digital output receptacle. Turn 

off printer power switch. Press OFF on MINIRAM and wait until it reads .... 
"OFF". Turn on printer power switch. Press PBK on MINIRAM for less than one,

. ; 
~	 

second (see section 3.9) and the LCD display should then indicate ·PA". The 

printer will then print out the stored data block. 

10.4 Printout of Zero or of Measurement Data 
~ 
I ,
 
I I
 

J 

Interconnect MINIRAM and printer as indicated before and switch onr printer power. Press OFF on the MINIRAM. Press either ZERO or MEAS on 

MINIRAM (depending on which information should be printed out). Printer will 

print out zero data approximately 12 seconds after pressing ZERO on MINIRAM 

(see figure 2). The first line of measurement data will be printed out 

r approximately 126 seconds after pressing MEAS, and thereafter every 

100 seconds (each line contains ten 10-second measurements). The printer 

power can be turned off any time during the measurement cycle, and turned on 

again during a cycle to resume printing. The data line numbers (see figure 3) 

will then be the current ones as sequenced by the MINIRAM whose output is 

independent of the operations of the printer. 

r	 11.0 DIGITAL OUTPUT CONNECTIONS 

- A digital printer (other than MIE model DP-2-80C), data logger (MIEr~ 
PDL-l), or modem may be coupled to the MINIRAM. The data output is in the 

form of 20 mA current loop, 300 baud (110 or 600 baud by alternate 

programming) asynchronous ASCII characters. The output load should be less 

than 50 ohms. -
­
;r~. Figure 4 is a diagram showing the connections and components required for 

a 20 mA loop interconnection to a printer. A similar diagram is shown for 
r~ standard RS232 interfacing with a printer (see Figure 5). These connectionsI ;, 

do not apply when using the DP-2-80C printer.- The MINIRAM does 

check sum which is the-p 
-

-


not send parity information, but does provide an ASCII 

sum of all ASCII characters, to insure data integrity. 
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To use the check sum the host computer must add the ASCII value of all 

digits, spaces, carriage returns, and line feeds except for the first two -carriage returns and line feeds which are sent immediately after pressing the 

PBK switch. The last eight bits of this sum should then be expressed as a 

decimal number (0-255) and should agree with the decimal value of the MINIRAM ­
. , ­check sum . 

,. I 

, 
i 12.0 ROUTINE MAINTENANCE -

When the MINIRAM is not being operated it should be placed in its
 

shipping case which should then be closed. This will minimize the amount of
 -
particle contamination of the inner surfaces of the sensing chamber. 

After prolonged operation within, and exposure to particlate-laden air, 

the interior walls and the two glass windows of the sensing chamber may have ­
become contaminated with particles. Although repeated updating of the zero 

reference following the procedure of section 3.10 will correct errorsr ' ­
resulting from such particle accumulations, eventually this contamination 

could affect the accuracy of the measurements as a result of excessive -
spurious scattering, and significant attenuation to the radiation passing 

through the glass windows of the sensing chamber. • 
An indication of excessive chamber contamination is provided by the zero 

level reading (section 3.10), which should not exceed 3 mg/m3 , approximately. -In order to clean a soiled sensing chamber remove that chamber as 

described in section 7.0 and wash it with soap and water, rinsing thoroughly 

to remove any residues from the glass windows and interior of the chamber. Do ­
not use solvents of any type. Do not rub interior surfaces of the chamber 

(coated version). Allow the sensing chamber to dry completely and re-insert -
into the MINIRAM as indicated in section 7.0 -
13.0 PRECAUTIONS AND OPERATING POSITIONS 

The interior of the MINIRAM sensing chamber should not be exposed to 

fluctuations of intense light; flashes of sunlight or bright daylight 

especially, are to be avoided. Such excessive variable illumination of the ­
-

20 -
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 scattering detector can result in significant measurement errors that may 

persist over several 10-second display cycles. In order to operate the- MINIRAM under those conditions it is advisable to use the Sunshie1d accessory 

(MIE model PDM-SNS. see section 17.5). 

Another potential source of error is the presence of reflecting surfaces -
in close proximity to	 the sensing chamber openings. Such objects should be 

kept	 at least 2 cm (3/4 inch) from the chamber openings.-
The removable sensing chamber should not be used as a carrying handle, 

especially not while operating the MINIRAM; holding this chamber may affect-
-

the measurements. 

When using the MINIRAM for personal monitoring it should be positioned 

vertically, i.e., with the display/control panel facing upwards, by either 

clipping the MINIRAM to the belt, shoulder strap, etc.- In general, an approximate vertical position is to be preferred for any 

long-term monitoring purposes, in that this position minimizes potential 

•	 particle deposition within the removable sensing chamber . 

Other monitoring positions are: 

a) horizontal,	 resting on belt clip .. b)	 hand held (while ensuring that hand and fingers are away from edges 
of sensing chamber) 

c)	 Using the optional MINIRAM table stand... 
d)	 Wall mounted using belt clip, or the four battery pack attachment 

screws on the back of the MINIRAM. 

14.0 INTRINSIC SAFETY 
. -

The MINIRAM has been designed to satisfy the requirements for 

intrinsically safe operation in methane-air mixtures. The sealed battery pack -
incorporates a current-limiting resistor that limits the battery short circuit 

current to less than 14A. MSHA 2G-3532-0 approval has been granted to the 
"'! ­

PDM-3 . 

.. 
1 
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• 
15.0 SPECIFICATIONS 

• 
Measurement ranges: 0.01 to 10 mg/m3 and 0.1 to 100 mg/~• 
Precision and stability (for 10 sec. readings)*: ± 0.03 mg/m3• • 
(2-sigma)
 

Precision and stability of time-averaged measurements*:
• 
......,	 •± 0.02 mg/m3 (for 1 minute averaging) 

I	 ± 0.006 mg/m3 (for 10 minute averaging) 

± 0.003 mg/m3 (for 1 hour averaging) ­
± 0.001 mg/m3 (for 8 hour averaging) 

Temperature coefficient: 0.005 mg/m3 per ·C (typical)• -
Readout resolution: 0.02 mg/m3 or 0.1 mg/m3 depending on• 
automatically selected range (3 digit LCD) • 
Digital readout updating time: 10 seconds• 
Analog output time constant: 0.2 seconds• 
Total measurement period: 8 1/3 hours, or indefinite 8 1/3 hour	 ­• 

. cycles 

r . • Particle size range of maximum response: 0.1 to 10 wm in diameter • 
Measurement display: normally 10 second real time measurement; or 

l • • 
momentarily: time-weighted average, or 8-hour equivalent shift .. 
average, or elapsed sample time (in minutes), or zero value, or 

i . 

identification number, or programmable code -Data storage: seven concentration averages, sampling periods in• 
minutes (3 significant figure resolution), off time (10 minute 

resolution), identification number, zero value, programmable code, ­
and check sum 

Real time outputs: analog (0 to 1.SV full scale), and digital ASCII ­• 
Memory playback: either by own LCD display, or by 110, 300 or• 
600 baud, ASCII digital output (20 rnA current loop, or RS232 -
terminals may be connected with appropriate interface) 

Nominal battery voltage: 7.5V• -
Average battery current drain: 40 rnA• 

• 

*At constant temperature (typ. 2S·C) -• 1 

22	 
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Continuous operating time with full battery charge: 10 hours,• 

- approximately
 

Operating temperature: O· to 50·C (32 to l20·F) Storage: -20 to
• 
60·C- •	 Outside dimensions: main body: 10 x 10 x 4 cm (4 x 4 x 2 inches); 

sensing chamber cover: 7.7 x 3.8 x 1.5 cm (3 x 1.5 x 0.6 inches) 

•	 Weight: 0.45 kg. (16 oz.) -
16.0 STANDARD ACCESSORIES 

- Accessories provided with each MINIRAM are detailed in the following
 

subsections.
 

- 16.1 Battery Charger 

- The battery charger (MIE model PDM-1-157-l) serves the following
 

functions: recharge or maintain the charge of the nickel-cadmium batteries
 

within the MINIRAM, permit continuous a.c. power line operation, and provide
 -
power for the operation of pump of the optional MIE model PDM-1FZ Zero Check 

-
- Module (see section 17.2). The charger cannot be used to power the MINIRAM
 

without its batteries, however, it can be used to charge a separate or spare
 

battery pack (MIE model PDM-3B, see section 7.0).
 

The standard battery charger: is designed for a l20V/60 Hz input, however, 

it can be obtained for 220V/50 Hz if so specified.-
16.2 Other Standard Accessories -
Other accessories supplied with the MINIRAM are: 

-
Output connectors (can be used for the analog, and/or the digital• 

- output jacks);
 

Shipping Case;
• 

-
 Instruction Manual.
• 
n
! • 

-
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17.0 OPTIONAL ACCESSORIES
 .. 

Several optional accessories are available from MIE for the MINIRAM, 

these are described in the following subsections. .. 
17.1 Flow Adapter (MIE model PDM-1F) 

.. 
The Flow Adapter when used in conjunction with the MINIRAM and any pump 

or external flow system, allows a sample to be drawn through the instrument .. 
sensing chamber. A personal monitoring pump at flow rates of 2 £/minute or 

less may be used. .. 
To attach the Flow Adapter to the MINIRAM loosen the two thumbscrews and 

pull the front sealing plate forward. Slide the Adapter over the MINIRAM .. 
sensing chamber as illustrated above; secure the Adapter to the MINIRAM by 

tightening the two allen-head screws through the hold down tabs. Tighten the .. 
thumbscrews to seal the two end plates to the MINIRAM sensing chamber. 

Typically, this accessory would be used when extracting samples from ..aerosol chambers, detecting leaks from pressurized ducting, or for isokinetic 

sampling using probes. 

.. 
, , 

Notes: 

When using any of the optional accessories that are attached on and' .. 
around the sensing chamber (models PDM-1F, -lFZ, -lFS, -lFR, and -SNS) ~o 

perform measurements at concentrations below 0.5 mg/m3, it is advisable .. 
to zero check the MINIRAM with the accessory in place, making sure that 

its mounting and sealing screws are properly tightened. 

, 
\	 Use an external pump or pressurized air source (well filtered) to drive 

clean air through the sensing chamber to zero the MINI RAM with any of .. 
those accessories (except in the case of the Zero Check Module). To zero 

check the MINIRAM when using the Sunshield place instrument with the .. 
attached sunshield in a clean room environment (see Section 3.10). 

.. 
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17.2 Zero Check Module (MIE model PDM-lFZ) 

-
The Zero Check Module can be used to zero the MINIRAM when a clean air 

environment is not available. The Zero Check Module should be used when 

concentrations in the range above 0.5 mg/m3 are to be measured (see 

section 3.10). 

In addition, this accessory can be used to draw a sample stream through 

- the MINI RAM sensing chamber (in lieu of a separate pump) by disconnecting the 

small tube at the sensing chamber inlet fitting. 

This accessory consists of a pump, filter and the necessary tubing to 

- circulate clean filtered air through the MINIRAM. The pump may be powered by 

the MINIRAM battery charger (or a 5-10 VDC power supply). The battery within 

- the MINIRAM cannot be used to operate the Zero Check Module. 

To zero the MINIRAM, first attach the Zero Check Module following the 

- same procedure described for attaching the basic Flow Adapter (see 

section 17.1). Connect the battery charger to the Zero Check Module and to an 

- A.C. source. Allow at least one minute of operation to purge the sample 

~ . \ chamber with clean air. Press the ZERO button on the MINIRAM and continue 

operating the Zero Check Module until the final average zero reading is 

- displayed (see section 3.10). 

-.-,
I . 

17.3 Personal Sampler Adapter (MIE models PDM-lFS and PDM-2FS) 

I 

- This accessory, when used with the MINIRAM and a personal monitoring 

pump, permits active sampling of respirable (cyclone preselected) particles 

- through the instrument sensing chamber and collection on a filter. The 

aerosol sample is drawn through a 10 mm nylon cyclone (with a 50' cut point at 

- 3.5 m when operated at 2 t/minute), through the sensing chamber of the 

MINIRAM, and then collected on a filter located in the cassette/filter holder 

for subsequent gravimetric or other analysis. 

l"-, 
I . no. 

The model PDM·lFS 

457193. The model 

is for use with an MSA 37mm filter cassette 

PDM-2FS is compatible with a Millipore 37mm disk filter 

- holder no. MOOO 037 AO. 
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To attach the Personal Sampler Adapter to the MINIRAK, follow the same 

procedure as described for attaching the basic Flow Adapter (see 

Section 17.1). Connect a length of tubing from the exhaust fitting on the -

filter holder to a personal sampling pump (not provided with the Adapter). 

The use of the Personal Sampler Adapter permits concurrent MINIRAK -
readings and filter collection to facilitate calibration of the MINIRAK for a 

specific aerosol, or to determine both concentration and chemical composition -
of the aerosol. 

-
17.4 Respirator Adapter (MIE model PDM-lFR) 

-The Respirator Adapter, when used in conjunction with the MINIRAK, 

provides a means of measuring aerosol concentrations inside a respirator. The 

external concentration can also be measured with the MINIRAM and thus the ­
values obtained with the MINIRAM after connecting it to the respirator can be 

used to determine protection factors; consequently, quantitative fit checks -
are possible under field conditions. -

WARNING:	 DO NOT USE THIS ACCESSORY IN A HAZARDOUS (TOXIC DUSTS, FUMES,
 
GASES, ETC.) ENVIRONMENT, SINCE RESPIRATOR INTEGRITY CANNOT BE
 
GUARANTEED BECAUSE OF THE POSSIBILITY OF LEAKS.
 -

A tube should be attached from a tap on the respirator to the inlet (which is -
located on the smaller sealing plate) of the Respirator Adapter. When the 

respirator wearer exhales, a slight positive pressure develops inside the mask -resulting in an air flow to the MINlRAM sample chamber, where the 

concentration is measured. This air then passes through a check valve as it 

exits the chamber. When the wearer inhales, the check valve closes to prevent ­
exposure to ambient conditions. A back-up filter is also used after the check 

valve as an additional safety precaution in the event of check valve failure. -
To attach the Respirator Adapter to the KINIRAM, follow the same 

procedure for attaching the basic Flow Adapter (see Section 17.1). -
-

-

-

-
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 The use of the Dp·2·80C in combination with the MINIRAM is described in 

Section 10.0. A separate instruction manual for the printer is supplied with 
, -­ that unit. 

~ 17.9 Reference Scatterer (MIE model PDM-RS) 
! j 

.,., The PDM-RS is a specially modified sensing chamber that includes a 

diffusing optical filter mounted within the sensing region of the MINIRAM. It 

....	 is designed to scatter a controlled amount of light from the infrared source 

to the detector, providing a stable and repeatable reading on the MINIRAM 

display. The reference scatterer is inserted into the MINIRAM instead of the 

normal sensing chamber, and the readings are obtained operating in the MEAS 

mode. If the PDM-RS is ordered from MIE concurrently with a MINIRAM the 

reference scatterer will be factory marked with the calibration reading to be
I ' 

obtained when inserted into that particular MINIRAM whose serial number will 

r also be shown on the PDM-RS tag. The readings displayed by the MINIRAM when 

inserting the PDM-RS should be within +5% of the value marked on that 

reference scatterer.* The readings obtained with the reference scatterer mayr show a small warm-up drift (i.e. gradual change) during the initialS to 

10 minutes after pressing MEAS.-
-
r~ If the reference scatterer is ordered separately from the MINIRAM, the 

user will then determine the calibration reading obtained on the MINIRAM and 

mark it (together with the MINIRAM serial number) on the PDM-RS tag.r~ 
Because of	 small differences in the optical configuration of each 

r ­ ".	 reference scatterer, the readings obtained with a given reference scatterer 

i	 are unique to a given MINIRAH. The response to a given population of airborne 

particles, however, is the same for all factory calibrated MINlRAMs, withinr'",-. 
I	 approximately ± 5%. 

-
r~	 17.10 Carrying Case (MIE model PDM-HC) 
•- The PDM-HC	 is a convenient and compact hard shell carrying case designedP 
l	 to house a MINIRAH and a battery charger. The inside is foam padded for full-

*Prior to the use of the reference scatterer the MINIRAM should be zeroed with 
a clean standard sensing chamber as described in Section 3.10. -
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-
protection. The outside dimensions of the PDK-HC-l are: length· 

9 1/2 inches, depth - 7 inches, and height· 3 1/2 ~nches. -
17.11 Cable (KIE model PDK-CB) 

-"\ -
! 

The PDK·CB cable is used to connect the digital output of the PDK·3 with 

the input of the 80 column digital printer KIE model DP·2·80C . -
.. 

17.12 Portable Data Logger (model PDL-l) -
This data logger can be used to record, average, peak detect, etc. -concentration levels measured by the PDK-3. A separate instructional manual 

is provided for the PDL-l. -
-

j -
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1) Set dust box concentration for 2-6 mg-m-3•
 

2) Check seal of sample chamber and flow adapter.
 

3) Record calibration zero: , 1?g"'~ .
 
4) Record 15 min. PDM average (TWA): 310bM.~.
 

5) Record 15 min. Master average (ASA): :31CY1~
 

6) Confirm that PDM reads within +.05 of RAM-I.
 

7) Record analog output voltage:.§CJfHU.
 

Final Assembly:
 

1) Inspect sample chamber for excessive calibration dust.
 

2) Inspect batteri pack for fit with front bezel (flush to 1/16 in.).
 

3) Record average zero readings with 'battery pack: ~~K.-S>
I 

4) Install belt clip.
 

5) Attach 1abe~s square to housings.
 

6) Attach Sun Shield.
 

Final Test:
 

1) Record clean room zero: ,<6k,:j ..
 
2) Record reading with Sun Shield only: 9/, ~ 5
 
3) Test digital output.
 

4) Test analog output, attach recorder sample.
 

5) Life Test.
 

6) Charge battery fully, approx. 8.5 VDC @8 hours.
 

7) Turn off instrument.
 

8) Record SiN above and record SiN and calibration data in log book.
 

Technician ~~ Date \ fa Oe~C_.,&~i(~ _ 
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