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1. INTRODUCTION 

1.1 Objective 

This Technical Memorandum presents the results of the Data Gaps Investigation (DGI) 
conducted at the Laboratory for Energy-Related Health Research (LEHR) at the University of 
California, Davis, California (UC Davis). DGI field work was conducted the week of June 8, 1997 
and in accordance with the specifications prepared by IT Corporation (IT) of Martinez, California 
and presented in the Final Work Plan for the Data Gaps Investigation (IT, 1997). 

The primary objective of the DGI was to collect the necessary information to determine if 
any of the five domestic septic systems and/or the northern extent of the Radium-226 seepage trench 
pose unacceptable risk to human health or the environment (Figure 1). The proposed soil sample 
locations were selected to target locations of likely maximum contaminant concentration based on 
the current conceptual model of each work area, and on field screening measurements and analyses 
associated with the Limited Field Investigation (LFI) conducted in 1996. 

A brief description of the domestic septic tank systems and the radium treatment system is 
provided in Section 2. More comprehensive and detailed descriptions of the septic tank systems and 
radium seepage system are presented in the Final Work Plan for Data Gaps Investigation (IT, 1997), 
LFI Work Plan (IT, 1996), Site Characterization Summary Report (WA, 1997), and the Remedial 
InvestigatiodFeasibility Study (RVFS) Work Plan (Dames and Moore, 1994). 
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2. DESCRIPTION OF DOMESTIC SEPTIC TANK SYSTEMS 
(OU-4) AND PREVIOUS INVESTIGATIONS 

2.1 Background 

There are seven known domestic septic tanks located throughout the LEHR site (OU-4) 
(Figure 1). Five of the seven septic tanks were identified for DGI and are numbered 1, 3,4, 5 and 6. 
Septic tanks numbered 2 and 7 were not included in this investigation because they had been 
previously assessed (Dames and Moore, 1993; WA, 1997). 

The domestic septic tanks served LEHR offices and laboratories prior to the site's connection 
to the UC Davis Wastewater Treatment Plant in 1970. After the facility was connected to the UC 
Davis Wastewater Treatment Plant, the domestic septic tanks were reportedly abandoned in-place 
and filled with sand (Dames and Moore, 1993). No formal closure records confirming the 
abandonment of the domestic septic tanks have been identified (Dames and Moore, 1994). 

2.2 Summary of Domestic Septic Tank Investigations Prior to 1997 DGI 

A summary of what was known about each septic tank prior to the June - September DGI is 
presented below. 

-- - - - -- -- 

Table 2-1. Investigative Status Summary of Domestic Septic Tanks (OU-4) Prior to 1997 DGI 

1 No. 1 1 Positively located in 1990 

Septic 
Tank Dates Investigated 

Phase I1 Site Characterization 
(Dames and Moore, 1993): 

Located Tank No. 1 .  

Location Status Significant Findings 

Original tank contents had 
been removed. Tank found 
to be backfilled with clean, 
sandy gravel. No  tank 
sediment samples were 
collected. 
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Table 2-1. Investigative Status Summary of Domestic Septic Tanks (OU-4) Prior to 1997 DGI 
(continued) 

Septic 
Tank 

I 

Location Status 

- - -- 

Positively located in 1990 
using shovel, probe and 
backhoe. 

Dates Investigated 

1996 Limited Field Investigation: 

Tank opened, contents 
sampled. 

Soil sampled beneath Tank 1. 

-- - -- 

1995 Backhoe Exploration and 
Sampling. 

1996 Limited Field Investigation: 

Soil samples were collected 
From the trench located 
between Septic Tank No. 2 
and the Radium Treatment 
System distribution box. 

Significant Findings 

A cast iron effluent line that 
discharged from Tank No. 1 
was identified. 

The cast iron effluent line 
was traced 80 ft south of 
Tank No. 1 using a 
transmitter mounted on a 
fiberglass rod. 

Data suggest that the 
effluent line was truncated 
about 4.25 ft below ground 
surface (bgs) and left 
uncapped during the 
installation of a sanitary 
sewer line. 

Distal end (south of the 
sanitary sewer line 
truncation) of cast iron pipe 
and leach field associated 
with Septic Tank No. 1 
were not located; therefore, 
soil samples adjacent to the 
Tank 1 leach field were not 
collected. 

Analysis of soil samples 
collected from within the 
tank did not identify any 
contaminants of concern in 
concentrations exceeding 
the US EPA Preliminary 
Remediation Goals (PRGs). 

Radionuclide activities 
detected above background 
include Ra-226 up to 1.63 
pCi/L and tritium at 180 
pCi/L. Nitrate (up to 34 
mgkg) and sulfate (up to 45 
mgkg) were also detected 
above background. 
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Table 2-1. Investigative Status Summary of Domestic Septic Tanks (OU-4) Prior to 1997 DGI 
(continued) 

Location Status 

Positively located in 1990 
using shovel, probe and 
backhoe. 

Approximately known - 
based on installation records 
and personnel interviews. 

Approximately known - 
based on installation records 
and personnel interviews. 

Dates Investigated 

Phase I1 Site Characterization: 

No tank sediments, leach field 
material, or adjacent soils were 
sampled. 

1996 Limited Field Investigation: 

Underground utilities limited 
planned LFI exploration, thus 
septic tank sediment, leach line 
material, and adjacent soils 
were not sampled. 

Phase I1 Site Characterization: 

No tank sediments, leach field 
material, or adjacent soils were 
sampled. 

1996 Limited Field Investigation: 

Underground utilities limited 
planned LFI exploration, thus 
septic tank sediment, leach line 
material, and adjacent soils 
were not sampled. 

Phase I1 Site Characterization: 

No tank sediments, leach field 
material, or adjacent soils were 
sampled. 

1996 Limited Field Investigation: 

* Underground utilities limited 
planned LFI exploration, thus 
septic tank sediment, leach line 
material, and adjacent soils 
were not sampled. 

Significant Findings 

No analytical data to 
characterize the contents or 
evaluate the potential 
impacts to the environment 
from these systems exists 
(WA, 1997). 

No analytical data to 
characterize the contents or 
evaluate the potential 
impacts to the environment 
from these systems exists 
(WA, 1997). 

No analytical data to 
characterize the contents or 
evaluate the potential 
impacts to the environment 
from these systems exists 
(WA, 1997). 
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Table 2-1. Investigative Status Summary of Domestic Septic Tanks (OU-4) Prior to 1997 DGI 
(continued) 

Septic 
Tank 

5 

2adium 
I'reatment 
System 

Location Status 

Approximately known - 
based on installation records 
and personnel interviews. 

Installed adjacent to Cobalt- 
60 field - tank reportedly not 
used - abandoned in 1988 by 
Dames & Moore. 

Positively located - consists 
~f four radium treatment 
tanks, one distribution box, 
three dry wells, and one 
seepage trench. 

J:U)OE\4000\A 1 D\WORKPLAN\980 1 tml .doc 

Dates Investigated 

Phase I1 Site Characterization: 

No tank sediments, leach field 
material, or adjacent soils were 
sampled. 

1996 Limited Field Investigation: 

Underground utilities limited 
planned LFI exploration, thus 
septic tank sediment, leach line 
material, and adjacent soils 
were not sampled. 

Filled in place by Dames & 
Moore in 1988 (Dames & 
Moore, 1994). 

1996 Limited Field Investigation: 

Three soil samples collected 
adjacent to tank location 

1996 Limited Field Investigation: 

Soil samples were collected 
from the seepage trench and 
near the dry wells from 
exploratory trenches and 
boreholes. 

Significant Findings 

No analytical data to 
characterize the contents or 
evaluate the potential 
impacts to the environment 
from these systems exists 
(WA, 1997). 

Ra-226, Sr-90, and U-235 
detected slightly above 
background. Nitrate, sulfate, 
and chloride also detected 
slightly above background. 
Trace concentrations of 
Formaldehyde(2.2 mgkg) 
were detected in one sample 
(Figure 6). 

The radionuclide activities 
reported in soil include Ra- 
226 up to 14.7 pCi/g and 
Sr-90 up to 1.8 pCi/g. 

The northern extent of the 
seepage trench (whether it 
extends north of the 
northernmost dry well) is 
unknown. 
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3. DESCRIPTION OF 1997 DATA GAPS INVESTIGATION OF 
DOMESTIC SEPTIC TANK SYSTEMS (OU-4) 

3.1 Summary of June 1997 Data Gaps Investigation Work Plan 

In June 1997, IT prepared and submitted a Final Work Plan for the Data Gaps Investigation 
at LEHR. The 1997 DGI Work Plan was designed to satisfy the outstanding environmental issues 
and questions highlighted in Table 2- 1. 

Table 3-1, shown below, presents a brief summary of the goals, field activities, and 
significant findings of the 1997 DGI. 

Table 3-1. Goals, Field Activities and Significant Findings of 1997 DGI 

Domestic 
Septic Tank 

No. 

1 

GoaVProposed 
DGI Field 
Activity 

Determine southern 
extent of Tank 1 
cast iron effluent 
line south of point 
of truncation by 
sanitary sewer 
(Figure 2). 

Not included in 
1997 DGI 

Actual Field Activity1 
Sample Numbers 

Excavated trenches T I ,  TI  A, 
and T 2  (Figure 2). Collected 
soil samples T1 AOl, TlA02, 
T 1 AO3, and T 1 AO4 from 
trench TIA, at 5.0,7.5, and 12- 
ft depth. 

Significant Findings 

TI-  no indication of Tank 1 effluent 
line or leach-field material. 

T2 - located Tank 1 effluent line and 
leach-field material. 

T l A  - located southern extension of 
Tank 1 effluent line and leach-field 
material. At T I  A, the Tank 1 effluent 
line appears truncated by newer 
sanitary sewer, trending at a high angle 
to the former Tank 1 effluent line. 

Constituents detected above 
background are presented on Figure 2 
and are summarized on Tables 4- 1 and 
4-2. 
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Table 3-1. Goals, Field Activities and Significant Findings of 1997 DGI (continued) 

Domestic 
Septic Tank 

No. 

3 

GoayProposed 
DGI Field 
Activity 

Locate domestic 
Septic Tank No. 3 
and its associated 
leach-field. 

Locate domestic 
Septic Tank No. 4 
and its associated 
leach-field. 

Locate the leach- 
field associated 
with domestic 
Septic Tank No. 5 

Actual Field Activity1 
Sample Numbers 

Hand-augered 13 borings to 
5-ft depth. 

Collected soil samples T301, 
T302 and T303 from leach- 
field at 8.0, 11.0, and 15.5-ft 
depth. 

Hand-augered 10 borings to 
5 ft depth. 

Collected samples T4O1, 
T402, and T403 from leach- 
field at 5.5, 8.0, and 13.0-ft 
depth. 

Hand-augered 5 borings to 
5-ft depth. 

No samples collected from 
Tank No. 5. 

Significant Findings 

Unable to locate the exact location of 
Tank No. 3. 

Located and sampled Tank No. 3 leach- 
field. Constituents detected above 
background are presented in Figure 3 
and are summarized in Tables 4- 1 and 
4-2. 

Unable to locate the exact location of 
Tank No. 4. 

Located and sampled Tank No. 4 leach- 
field. Constituents detected above 
background are presented on Figure 3 
and are summarized on Tables 4- 1 and 
4-2. 

Exact location of Tank No. 5 remains 
unknown (Figure 4). 

No leach field material was 
encountered in DGI borings. 

Subsequent review of DGI data and site 
drawings strongly suggest that: 

1) Tank No. 5 is probably 
located in the paved area 
north of AHl; and, 

2) Tank No. 5 may share a 
common leach field with 
Tank No. 1. Evidence 
supporting this relationship 
between Tank Nos. 1 and 5 
are based on the excavation 
and identification of a 
second, westerly-directed 4- 
inch cast iron discharge pipe 
in trench TIA. 
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Table 3-1. Goals, Field Activities and Significant Findings of 1997 DGI (continued) 

Domestic 
Septic Tank 

No. 

Radium - 
226 Seepage 
Trench 

September 
1997 
Resampling 
of select 
boring 
locations 

GoayProposed 
DGI Field 
Activity 

Locate domestic 
Septic Tank No. 6 
and its associated 
leach-field. 

Determine northern 
extent of the 
Radium-226 
Seepage Trench. 

Resampled soil for 
VOCs, and 
pesticidesfPCBs at 
domestic Septic 
Tank Nos. 1, 3 , 4  
and 6 (6197 VOC 
data did not meet 
CLP standard 
quality measures; 
6/97 pesticides1 
PCBs data did not 
meet analytical 
holding time). 

Actual Field Activity1 
Sample Numbers 

Hand augered 14 borings to 
5 . 0 4  depth. 

Collected soil samples T6O1, 
T602, and T603 from leach- 
field at 5.5, 8.0 and 13.0 ft 
depth. 

Hand augered eight borings 
to 5-ft depth in order to find 
leach field material (i.e. 
sand, drain rock, gravel). 

Hand-augered borings at 
Septic Tank Nos. 1 ,3 ,4  and 
6. 

Collected soil samples 
TlA05, T1A06, T1A07 in 
the vicinity of trench TIA; 
T304, T305, T306 in  the 
vicinity of domestic Septic 
Tank No. 3; T404, T405, 
T406 in the vicinity of 
domestic Septic Tank No. 4; 
and T604, T605, and T606 
in the vicinity of domestic 
Septic Tank No. 6. 

Significant Findings 

Unable to locate the exact location of 
Tank No. 6. 

Located and sampled Tank No. 6 leach- 
field. Constituents detected above 
background are presented in Figure 5 
and are summarized in Tables 4-1 and 

No. 3 sand pack identified at depth in 
Boring Nos. 1, 3, 6, and 8 (Figure 2). 
No sand identified in Boring Nos. 5 and 
2. 

All soil samples collected during the 
September 1997 resampling event were 
analyzed for pesticidesfPCBs and 
VOCs. Additionally, samples T404 and 
T601 were analyzed for mercury and 
lead. Constituents detected above 
background are presented on Figures 2, 
3 and 5 and are summarized on Tables 
4- 1 and 4-2. 

3.2 Investigation Methodology 

For the DGI, exploratory hand-augered borings were drilled in areas suspected of containing 
either a septic tank or associated leach line. Hand-augered exploration was selected over other 
sampling methods because it was anticipated that either the top of the septic tank or its associated 
leach line would be encountered at a shallow depth, within 3 to 5 ft of the ground surface. 
Furthermore, hand-augering is least likely to damage unmarked subsurface utilities, is amendable to 
limited access areas. and is cost effective. 

As hand auger borings were installed, the field geologist described and logged the subsurface 
materials encountered in the borehole. In the event a solid surface (i.e., septic tank cover), or clean 
sandlgravel material, possibly indicative of an associated septic tank leach line were encountered, the 
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Table 3-1. Goals, Field Activities and Significant Findings of 1997 DGI (continued) 

lateral extent of the feature was future investigated by installing additional hand-augered boreholes in 
the general vicinity of the feature encountered. 

Native soil would cause abandonment of the borehole. A sand or gravel pack would indicate 
the possible presence of a leach line and would dictate further investigation. The findings of the DGI 
hand-augering program are summarized on Figures 2 , 3 , 4 , 5  and 6. 
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4. EXTENT OF CONTAMINATION 

4.1 Summary and Significant Findings 

Tables 4-1 and 4-2, presented below, summarize the results of the 1997 DGI and previous 
domestic septic system investigations and present the radionuclides, metals and other chemicals 
detected at levels above their respective background concentrations. Attachment A presents the 
complete analytical data set for the DGI. 

Table 4-1. Significant Findings for the seven domestic septic systems. 

Domestic Septic Tank 
No. Significant 1997 DGI Findings 

Investigation of trench TlA,  located south of Septic Tank No. 1, detected radium- 
226, bismuth-214, thallium-208, uranium-235, gross alpha, manganese, vanadium, 
and zinc at activities/concentrations that are less than two times the background 
levels (Figure 2). Nitrate was detected at 23.5 mg/kg in the sample at 7.5-ft depth, 
less than three times the background level of 10 mg/kg. Tritium was detected at 
340 pCiL in the sample at 5-ft depth; the background level is 105 p C i L  1,2- 
Dichloroethene (l,2-DCE), trichloroethene (TCE), and Aroclor-1254 were also 
detected in the sample collected from 12.5-ft depth, at low concentrations of 0.004, 
0.010, and 0.09 1 mg/kg respectively. . 

Not sampled during 1997 DGI. Samples collected adjacent to the Ra-226 
Treatment System distribution box during the Limited Field Investigation 
addressed this septic system. For the purposes of removal actions, this system will 
be included with the Ra-220 Treatment System. 

Radium-226, bismuth-214, thallium-208, uranium-235, arsenic, chromium (VI), 
copper, iron, manganese, and vanadium were detected in some soil samples at 
activities/concentrations that are less than two times the background levels (Figure 
3). Zinc was detected at 258 mglkg in the sample at 8-ft depth, slightly more than 
three times the background level of 82 mglkg. Cesium-137 was detected at 0.126 
pCi/g in the sample at 8-ft depth, less than three times the background level of 
0.053 pCi/g. 
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Table 4- 1. Significant Findings of the June 1997 and September 1997 Data Gaps Investigation 
(continued) 

Domestic Septic Tank 
No. Significant 1997 DGI Findings 

Total chromium, cadmium, lead, nickel, vanadium, and zinc were detected in some 
soil samples at concentrations that are less than two times the background levels 
(Figure 3). Mercury was detected at 1.52 mg/kg in the sample at 5.5-ft depth, 
slightly more than three times the background level of 0.49 mgkg. Mercury was 
detected at a concentration of 0.99 mgkg (less than two times background) for the 
co-located sample collected on 9/17/97 (LEHR-S-T404). Mercury was detected 
below background at sample depths of 8.0 and 13.0 ft. Tritium was detected at 
1270 pCiL in the sample at 8-ft depth; the background level is 105 pCi/L. 
Uranium-235 was detected at 0.16 pCi/g in the sample at 5.5-ft depth, less than 
three times the background level of 0.071 pCilg. 

Although hand auger borings were advanced in the vicinity of Tank No. 5, no 
samples were collected for chemical analysis (Figure 4). The location of the tank 
was undetermined. However, it is believed that a building has been constructed 
atop Tank 5 and that the effluent drained to the Septic System No. 1 leach-field. 
Facility drawings indicate the effluent line from Tank 5 was installed at an angle in 
the approximate direction of Domestic Septic System No. 1 leach-field and a pipe 
was field located draining into the leach-field from the purported direction of Tank 
No. 5. 

Bismuth-214, thallium-208, iron, vanadium, and zinc were detected in some soil 
samples at activities/concentrations that are less than two times the background 
levels (Figure 5). Tritium was detected at 460 pCiL in the sample at 8-ft depth; 
the background level is 105 pCiL. Uranium-235 was detected at 0.16 pCi/g in the 
sample at 8-ft depth, less than three times the background level of 0.071 pCi/g. 
Trichloroethene (TCE) was also detected in the sample collected from 8.0-ft depth, 
at a low concentration of 0.004 mg/kg. 

Mercury was detected at a concentration of 49.4 mglkg in the sample collected 
from 5.5-ft depth on 6/12/97 (LEHR-S-T601) (Figure 5). However, a significantly 
lower concentration (0.15 mg/kg) was detected for a co-located sample collected 
on 9/17/97 (LEHR-S-T604). It was noted that the sample LEHR-S-T604 consisted 
of clayey silt soil only, whereas the sample LEHR-S-T601 consisted of both clayey 
silt soil and sandlgravel material. The clayey silt soil and sandlgravel materials 
were analyzed (outside the holding time and therefore not validated) separately, on 
11/7/97 and 11/12/97 respectively. Mercury was not detected in the clayey silt soil 
but was detected in the sandlgravel material at 16.8 mgkg. The background level 
for mercury is 0.49 mglkg. 

WEISS ASSOCIATES Project Number: 128-4000-A1 D 
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Table 4-1. Significant Findings of the June 1997 and September 1997 Data Gaps Investigation 
(continued) 

I Domestic Septic Tank 
No. I Significant 1997 DGI Findings 

Radium-226, Strontium-90, Uranium-235, barium, copper, zinc, manganese, 
nitrate, sulfate, and chloride were undetected in soils at levels above background. 
Of these, only nitrate and one chloride concentration exceeded two time 
background. Formaldehyde was also detected in one sample at 2.2 mglkg. 

I 

WEISS ASSOCIATES Project Number: 128-4000-A 1 D 

Not sampled during 1997 DGI. During the 1996 Limited Field Investigation, three 
soil samples were collected adjacent to the tank. 
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Table 4-2. Analytes Detected in Soil above Background, Domestic Septic Systems 

Anal y te Background Max. Conc./Activity Location Depth Date 

Cations and Anions 
0 
Chloride 

Nitrate (as N) 

Sulfate 

Metals (mdkg) 

Arsenic 

Barium 

Cadmium 

Chromium 

Chromium (IV) 

Copper 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Vanadium 

Zinc 

Radionuclides ( ~ C i / g )  

Bismuth-214 

Tank 7 

Tank 7 
Trench T l A  

Tank 7 

Tank 3 

Tank 7 

Tank 4 

Tank 4 

Tank 3 

Tank 1 
Tank 3 
Tank 7 

Tank 3 
Tank 6 

Tank 4 

Tank 1 
Tank 3 
Tank 7 

Trench TIA 

Tank 4 
Tank 6 

Tank 4 

Tank 3 
Tank 4 
Tank 6 

Trench T1A 

Tank 1 
Tank 3 
Tank 4 
Tank 6 
Tank 7 

Trench T1A 

Tank 3 
Tank 6 

0.68 Trench TI  A 7.5 611 1/97 

J:\DOE\4000\A 1 D\WORKPLAM980 1 tm 1 .doc WEISS ASSOCIATES Project Number: 128-4000-A 1 D 
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Table 4-2. Analytes Detected in Soil Above Background, Domestic Septic Systems (continued) 

Anal y te Background Max. Conc./Activity Location Depth Date 

Carbon- 14 0.87 2.1 Tank 1 7.5 811 9/96 

Cesium- 137 0.053 0.126 Tank 3 8 61 1 2/97 

Gross Alpha 11.8 16.2 Trench T1A 5 611 1/97 

Gross Beta 17.4 17.6 Tank 1 10 811 6/96 

Tritium (pCilL) 

Organics (mdkg) 

1,2-Dichloroethene 

Trichloroethene 

0.77 0.78 Tank 1 13 811 9/96 
1.45 Tank 3 15.5 61 1 2/97 
0.85 Tank 7 12 81 1 6/96 
0.9 Trench TlA 12 611 1/97 

Tank 1 10 81 1 9/96 
Tank 7 12 81 1 6/96 

0.2 1 0.214 Tank 3 15.5 61 1 2/97 
0.242 Tank 6 8 61 1 2/97 
0.21 1 Trench TlA 7.5 611 1/97 

105 1270 Tank 4 8 61 12/97 
460 Tank 6 8 61 1 2/97 
340 Trench TI A 5 611 1 197 

0.07 1 0.1 Tank 3 15.5 61 1 2/97 
0.16 Tank 4 5.5 61 12/97 
0.16 Tank 6 8 611 2/97 
0.1 Tank 7 7 811 6/96 
0.09 1 Trench TI A 12 611 1/97 

0.004 Trench TI A 12.5 911 7/97 

0.010 Trench TlA 12.5 911 7/97 
0.004 Tank 6 8 911 7/97 

Aroclor- 1254 0.09 1 Trench TI A 12.5 911 7/97 

Formaldehyde (mgtkg) 2.2 Tank 7 12 811 6/96 

WEISS ASSOCIATES Project Number: 128-4000-A 1 D . 
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pCi/g
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Data Validation Qualifier Definitions: 

The following definitions provide bricf explanations ol'thc data vdidation qu::lilicrs :ssign:.I t (  rc:i~,lts i ! 1:;: d a l ;  re. icw process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analytc for which there is presumptive evidence to make a "tentative identilication". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated numerical value represents its approximate concentration. 
UJ = The analytc was not detected above the reported samplc quantitation limit. llowcvcr. the I-cportecl qu;u~titation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately ;lnd prcciscly measure h c  a ~ ~ a l y t c  in tile sainplc. 
R = The sample results arc rejected due to scrious dclicicn~ics in ihc ; h ' i t y  io ;ij~aly:c t:;c s<.!np~.: ;1r1.1 rl.cct ,;u::lit! contr-ol cri\cri;\. 'Thc prcwice or nbscncc o f t h c  anulytc 

cannot be vcrilicil. 

Data Validation Reason Code Dcfi~:itions: 

The following descriptions provide brief cxplan;ltion ofthc cause for qcral~lic tior1 OI  tlic rccl~lh cl'lrr~l~iiicd 111 ~ l i c  I~: I I . )  rcvicw process. Thcsc reason codcs arc used in 
combination with data qunlilicr, i.c. "Uz" indicntcd the analylc I S  11on-dctcct uuc tu ~ ~ l c t l ~ t ) d  i)l:~rlk contan1in:cwn. 

Calibration failure; poor or unshble response. 
Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprccision. 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard failure. 
Laboratory control sample (LCS) recovery fnilurc. 
Matrix spikelmatrix spike duplicate (MStMSD) recovery fnilure. 
Surrogate spike recovcry failure. 
Method blank contamination 
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Lab-~hem Units LEHR-ST405 LEIIR-ST406 LEIIIi-ST604 LEIIR-ST605 LEllR-ST606 
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Carbon Tetrachloride 

Chlorobenzrne 

Chloroethane 

Chloroform 

Chloromethane 

cis-l.3-Dichloropropene 

Dibromochloromethane 

EthylBenzene 

Methylene Chloride 

Styrene 

'fetr:~chlortrtlrne 

l'olucne 

trans-l.3-Dichloropropae 

<I2 1u 
<I2 1u 
<I2 1U 

<I2 IU 

<I? IU 

<I2 IL 

<I- IL 

< I ?  I0 

< I?  IC, 

<I2 IU 

<I2 IU 

23 UJzlB 

<I2 1u 
<I2 1U 

<I2 IU 

<I2 I l l  

<I2 IU 

<I? IU 

< ' 2  U 

< I?  u 
. 1 -  IU 

I: u 
--I2 1 

<I2 ilJ 

<I2 IU 

27 UJzlB 

<I2 1U 

<I2 IU 

<I2 IU 

<I2 IU 

Volatile Organics 
<I3 UJilU 

< I  3 UJilU 

<I3 UJllU 

<I.: I'JI;U 

<I3 C It'd 

< , 3  L!J, J 

<I: UI .J 

< I  3 L.#,I< 

< 1 3  UJIIU 

<I3 UJdU 

< I  3 UJilU 

I3 UJzilB 

< I  3 UJilU 

<I 3 UJilU 

< I  3 UJllU 

<I3 UJilU 

< I ?  Llliltl 

<! 7 I IJ- 'J 

< '  : I , !  I 

I I1 

I ' J  

J i  

1. L. l i  

I3 IJiI 

<. 3 I'JIIU 

<I3 UJllU 

<I3 UJilU 

< I  3 UJilU 

<I3 UJilU 

<I3 UJilU 

<I3 IU 

<I3 IU 

<I3 1U 

<I3 1U 

<I3 IU 

<I3 IU 

< l i  IU 

<I3 IU 

<I3 IU 

<I3 1U 

<I3 IU 

10 UJzlBJ 

<I3 IU 

<I3 1U 

<I3 1U 

<I3 l u  

c13 IU 

<I3 !U 

<:3 111 . 3 1 '  

:I3 II' 

113 IU 

< I  IU 

<I3 IL' 

<I3 IU 

113 IU 

<I3 1U 

<I3 1U 

<I3 1U 

<I3 IU 



--113---- - 1 - 1 . -  1 - - -  

Data Gap Investigation - Analytical Results for Comes;ic Septic Tank Systems 

Lab-chem Units LEHR-ST405 LEHR-ST406 LEHR-ST604 LEHR-ST605 LEHR-S-T606 

T n c h l o r w ~ k n c  

Vinyl Chloride 

Xylenes (Total) 

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

Vcl2 ti'? C-2:v :CS 

\!:/kg - - I2  \ : I  < I ?  1 1 '  < ' 3  I I , "  ' .! IU <I 3 IU 

11ll/kg <I '  IU <I? I" :I . , I ~ ~ V I  < ' 2  " I  / I 3  lU 

wlkg <I2 I{' < ?'U < ' 3  I - I ?  \I c!3 1U 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 
- -- 

Lah-chcm Units LEHK-ST405 LEHR-ST406 1,EHK-ST604 1,EIlR-S-T605 1,EHR-ST606 

Data Validation Qualilier Definitions: 

U = The analyte was nnalyzcd for. hut was nor (1-tcctcd : ibo~.~c 11: - r .I ~rtc I . ) I ,  p 2 ; 1 , 1 t  .I[. ,,: 1i1 , i t .  
J = The analytc was positively itlentiticd; the associ;ircd numi-ic:d v; ' I I C  s 11- : a: prl .ti1 ntf c s n ~ w t l  tic 1 c t !  : .In 'yt!. in he ,;anlple. 
N = The analysis indicates the presence of an analyte for which thcre is prcsurny'i \~ &lc ice ! ni: ':e :. "1,-ntative ' l i . i t i  'icatibc". 
NJ = The analysis indicates the presence of an analyte that has bcen "rcntatively ;dentificdV ar.1 the assori-tcd numprical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. Howcver, the reported quantitaticm limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results arc rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot be vcrilicd. 

Data Validation Reason Code Definitions: 

The following descriptions provide bricf cxpl;~nation of thc cause f(:r c j r l ;  !il'.'a'ion of [I;: I,.s; its tlci:rn.;r:d i ;  t1:c c! da :-cvi:w process. Thew rcason codes arc used in 
comhination with data qualilicr, i.c. "117" indicated [he ;~n.llyrc, is I N  w!c~c : . t  ~ ' r~c .  11, m ,rl:o ' b'.) k I ~ n t  nil  tic ,. 

c = Calibration failure; poor or unstable response. 
d = Matrix duplicate imprecision or matrix spikelmatrix spike duy1ic;lfc i ~ n n r r c ~ % m .  
f = Field replicate or duplicate imprecision. 
h = Holding time violation. 
i = Internal standard failure. 
I = Laboratory control sample (LCS) recovery failure. 
m = Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
s = Surrogate spike recovery failure. 
z = Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units LEHR-S- LEHR-S- LEHR-S- 1,EHR-S- LEHK-ST301 LEHR-ST302 L E H R S T 3 0 3  
TlAOl(5.0) TlA02(5.0) TI AW(7.5) TI AW(12.0) 

1.2.4-Trichlorobenzenr 

1.2-D~clilorobenzene 

1 .?-Dichlorobenzene 

I .4-Dichlorobenzene 

2.2hxyb1s( l -Chloropropane) 

2.4.S-Trichloroplwnol 

2.4.6-Trichlorophenol 

2.4-I)~clilorophenol 

2.4-Uinrtliylplrnol 

2.4-Umitropl~nol 

2.4-Dinitrotoluene 

2.6-Dinitrotoluene 

2-Chloronaphrhalene 

2-Chlorophenol 

2-Methyl-4.6-dinitrophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroamline 

2-Nitrophenol 

3.3'-Dichlorobenziditx 

?-Nitroaniline 

4-Bromphenyl Phenyl Ether 

4-Chloro-?-Methylphenol 

4-Chloroaniline 

4-Chlorophenyl Phenyl Ether 

4-Methylphenol 

4-Nitroaniline 

4-N~rrophenol 

Acenaphthene 

Acenaphthylene 

Sernivolatik Organics 
<.170 IU 

< 7 , 0  1d 

<? .0  ,u 
<3,0 IU 

4 7 0  IU 

<910 IU 

4 7 0  1U 

<?7O 1U 

<370 1U 

<910 1U 

<?70 1U 

4 7 0  1U 

~ 7 7 0  IU 

<'lo 1" 

< '10 ' I  

'7(' 3 

77r 11' 

< IC 'U 

,379 KJ 

<370 UJclU 

<910 1U 

<?70 IU 

<370 IU 

<370 1U 

<?70 1U 

-370 1U 

<')I0 !U 

<OlO lU 

<470 111 

<? 10 IC' 

<390 IU 

<300 1U 

<390 IU 

<3W IU 

<390 IU 

<950 1U 

<390 IU 

<?90 IU 

<?YO IU 

<950 1U 

<3W IU 

<?W IU 

<790 IU 

<?W 1111 

c950 IIJ 

<390 IU 

<?W IU 

<950 IU 

<?W IU 

<390 UJclU 

<950 IU 

<3W IU 

<?W IU 

<?W IU 

<?W IU 

<3W IU 

<950 IU 

<'I50 IU 

<3W IU 

<?W IU 

<?YO IU 

<390 IU 

<?XI IU 

<3'N IU 

<?90 IU 

<9S0 IU 

<?90 IU 

<390 IU 

<?90 IU 

<950 IU 

<?90 IU 

<3W IU 

<?W IU 

c390 IU 

<95O IU 

<3YO IU 

<390 IU 

~ 9 5 0  lU 

4 9 0  IU 

030 UJclU 

<950 IU 

<3%) IU 

<?YO IU 

<3W IU 

<?90 IU 

4 9 0  IU 

<950 IU 

c950 1U 

<3')0 IU 

<?9O 1U 



Data Gap Investigation - Analytical Results for Domestic Septic Tnnk Systems 

Units LEHR-S- LEHR-S- LEHR-S- LEHR-S- LEHR-ST301 LEHR-S-T302 LEHR-ST303 
TlAOl(5.0) TlA02(5.0) TlA03(7.5) TlA04(12.0) 

Anthncene 

Benzo(a)anrhncene 

Bmzo(a)pyrene 

Benzo(b)fluonnthene 

Benzo(g.h.i)perylene 

Benzo(k)fluonnthene 

Benzyl Buryl Phrhalate 

B1~(2-Chloroerhoxy)methane 

Bis(2-Chlorwthylkrher 

Bis(2-I:~l1yll~xyl)phthalsre 

Carbazole 

Chrysene 

Di-n-Burylphthalnte 

Di-n-Ocrylphthalare 

D~benzo(a.h)anthracene 

Dibenzofuran 

Diethyl Phrhalale 

Dlmerhyl Phthalate 

Fluoranthene 

Ruorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorwyclopen~adiene 

Hexachlorwthane 

Indeno( 1.2.3-cd)pyrene 

lsophorone 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Naphthalene 

Nilrobenzenr 

<3W IU 

<3'W IU 

<390 IU 

<390 1U 

<390 IU 

<390 IU 

<390 IU 

<390 IU 

<390 IU 

li3 JIJ 

<3W IU 

<390 IU 

<?90 IU 

<7W IU 

<390 IU 

<?'MI IU 

<390 IU 

<?W IU 

~ 3 9 0  IU 

<390 IU 

<3W IU 

<3W IU 

<3W IU 

4 9 0  IU 

<3W IU 

<3w IU 

<3W IU 

<3W IU 

<3W IU 

<3W IU 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units LEHR-S- 1,EHR-S- LEHR-S- LEHR-S- I'EHR-ST301 LEHR-S-TJO2 LEHR-ST303 
TIAOI(S.0) TIAOZ(S.0) TlAOJ(7.5) TlA04(12.0) 

Prntachlorophcnol 

Phenanrhrene 

Phenol 

Pyrene u&3 <3W IU 4 6 0  IU 4 6 0  IU d 9 0  IU <390 IU 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chern Units LEITH-S- 1,EIIR-S- 1,EHR-S- 1,EHR-S- LEHR-S-T301 LEHR-ST302 LEHR-ST303 
TlAOI(S.0) TlA02(5.0) TIA03(7.S) TIA04(12.0) 

Data Validation Qualifier Definitions: 

The following definitions provide bricf explanations of  the d:i!a valid. !ic,!1 qu~:lificrs .-~siync I lo -csr~l!, i i'!e !at3 r cv iw~ process. 

U = The analyte was analyzed for, but was not dctected above thc reported sanlple qua~ltitutio~i limit. 
J = The analyte was positively identified; the associated numerical valuc is \he approximate concentration or the ;\nalyte in the sample. 
N = The analysis indicates the presence of an analyte for which tharc is presumptive evidence to make a "tentativc identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not dctected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results arc rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot he vcrilicd. 

Data Validation Reason Code Definitions: 

The following descriptions provide bricf explanarion of the calls? lor clu:::ific;~,ic:ri 1 . r  I:.: rc w i ~ , ;  cl:lcr~;iin~tI ii. 1 1 :  tl;il;~ rcvicw process. These reason codes are used in 
combination with data qualilicr, i.c. "Uz" indicated the an;llytc i b  ncm-tl:tr..t ( '  IC to n::th d I :;riih c~intal ,n. l i t  .I. 

c = Calibration failure; poor or unstable response. 
d = Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
f = Field replicate or duplicate imprecision. 
h = Holding time violation. 
i = Internal standard failure. 
I = Laboratory control sample (LCS) recovery failure. 
m = Matrix spikelmatrix spike duplicate (MSIMSD) rccovery failure. 
s = Surrogate spike recovery failure. 
z = Method blank contamination 



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

Data Gap Investigation - Analytical Results fcr Co.nestic ScptZc TanL Systems 

Lab-chem Units LEHR-ST401 LEHK-ST402 LEHR-ST403 LEIIR-ST601 LEHR-S-T6O2 LEHR-ST603 

1.2.J-Trichlorobmzenr 

1.2-Dichlorobenzene 

1.3-Dichlorobenzene 

1.4-D~chlorohmzene 

2.2'-oxybis( l -Chloroprop;~ne) 

2.4.S-Tnchlorophenol 

2.4.6-Trichlorophenol 

2.4-Dichlorophenol 

2.J-l)inr.1hylpl1e1111l 

~,~-~)IIIII~I>~~K.IIO~ 

Z.J-l)in~tro~olue~x- 

2.6-Dinitrotoluew 

2-Chloronnphthnlene 

2-Chlorophmol 

2-Methyl-4.6-din~trophe~~ol 

~ - M ~ I I I ~ I ~ ; I ~ ~ I ~ I I ; I I ~ I I ~  

2-Melhylphenul 

2-Nitroaniline 

2-Nitrophenol 

?.3'-Dichlorohenz1dine 

3 -Ni~roaniline 

4-Bromophenyl Phenyl Elher 

J-Chloro-3-Methylphenol 

4-Chloronmline 

J-Cl~lnrophenyl Pl~cnyl lflller 

J-Methylphenol 

4-Nitroaniline 

4-N~trophenol 

Acennphthene 

Acen;lphIhylene 

<?60 IU 

<360 IU 

<360 IU 

<?60 IU 

<?60 IU 

4 7 0  1U 

<?60 IU 

<?W IU 

<36n IU 

<X70 IU 

<360 IU 

<360 IU 

<?(a IU 

<760 IU 

4 7 0  111 

<?(go II I 

<M*1 IU 

4 7 0  IU 

4 6 0  IU 

4 6 0  UJclU 

<a70 IU 

<?60 IU 

<360 IU 

<360 IU 

i W l  IU 

<?W IU 

4 7 0  I l i  

4 7 0  iU 

<?(A) IU 

<360 IU 

Semivolatile Organics 
-350 1U 

4 5 0  IU 

<350 IU 

111 

<350 IU 

<RW IU 

d 5 0  IU 

<350 1U 

<350 1U 

<XSO IU 

<?50 IU 

<750 IU 

<3S0 IU 

4 5 0  111 

<Y50 111 

C1.n ! r ~  . ' 5 0  I1 ' 
<350 I.! 

<!SO 1U 

<?SO UJclU 

<X50 IU 

4 5 0  IU 

<?SO IU 

<750 IU 

<?XI IU 

<?SO IL 

<&SO IU 

<X 0 ii! 

<Ira IU 

<350 IU 

4 9 0  IU 

<790 IU 

4 9 0  IU 

<?W IU 

<3W IU 

<950 IU 

4 9 0  IU 

<3W IU 

<?W IU 

<950 1U 

<?90 IU 

<?W IU 

<I90 IU 

<?9n IU 

<950 IU 

<Wn 111 

<700 1U 

<950 IU 

<390 IU 

4 9 0  UJclU 

<950 1U 

4 9 0  IU 

<3W IU 

4 9 0  IU 

<3')0 IU 

<?90 IU 

<950 IU 

<950 1U 

<?W IU 

<3W IU 

<410 IU 

<410 1U 

<4I0 IU 

4 1 0  IU 

<JI0 IU 

<1.000 IU 

<410 1U 

4 1 0  IU 

<dl0 IU 

<I.ono IU 

<4I0 IU 

<JI0 1U 

4 1 0  IU 

4 1 0  IU 

<I 000 IU 

<I10 IU 

<JIO IU 

<1.000 IU 

<410 IU 

<410 UJclU 

<1.000 IU 

<JI0 IU 

<JI0 IU 

<JI0 IU 

<410 IU 

<4I0 IU 

<1.000 IU 

<1.000 IU 

<410 1U 

<410 1U 



- - - - - - - - 

Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Units LEHH-ST401 1,I:IIR-S-T402 I.JIR-S-1'403 I . I~ . I~ .< -S -~~IOI  LICHl<-ST602 I.EHR-ST603 

Anthracew 

Benzo(a)anthncene 

Benzo(a)pyrene 

Benzo(b)fluonnthene 

Benzo(g.h.i)prylene 

Benzo(k)tluonnthene 

Benzyl Butyl Phthnlate 

His(2-Chlorwthoxy)1rrttli:1ne 

1\1~(2-Clil1~roctl>yIktlier 

Ris(2-l~tliyll>exyl)pl1tllal;1te 

Cnrb.vole 

Chrysene 

Di-n-Rutylphthalate 

DI-n-0ctylphtliaI;ite 

I>~k~izi>(n.l~):intIir;icenc 

I ) i k n ~ o h r n n  

1)ictliyl Phthalnte 

Dimethyl Phthalate 

f luo ran tkne  

Huorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentndiene 

Hexachloroethane 

Indeno( 1.2.3-cd)pyrene 

Isophorone 

N-Nitrosodi-n-propylnmine 

N-Nitrosodiphenylanine 

Naphthalene 

Nitrobenzene 

<360 IU 

<360 IU 

<360 IU 

<160 IU 

<3h0 IU 

<3(* IU 

<31* 111 

<7',0 11' 

<7N) IU 

5 9  JIJ 

<360 IU 

<360 IU 

<360 IU 

4 6 0  IU 

<3(* IU 

IU 

<3(N IU 

4 6 0  IU 

<360 IU 

<3(* IU 

4 6 0  IU 

<360 IU 

<360 IU 

<360 IU 

<360 IU 

4 6 0  IU 

<360 1u 
<360 IU 

<3h0 IU 

<360 I l l  

Semivolatile Organics 
<350 1U d Y O  IU 

<350 1U 4 9 0  IU 

4 . 5 0  IU <390 IU 

4 . 5 0  IU <390 IU 

< P O  1U <390 IU 

< V O  I N '  <?"0 IU 

<?TO Il! <WO IU 

<? <(I It <-7W I! I 

,+? - 0 ILI c3' IU 

6 5  JU XO JU 

<350 IU <?'lo IU 

<350 IU <3W IU 

<?SO IU <390 IU 

4 5 0  IU <390 IU 

<?SO IU <3'N IU 

<?SO IU <3w IU 

<350 IU < 3 w  IU 

<350 IU <390 IU 

<?50 IU <3%l IU 

<i%J IU <390 IC1 

4 5 0  1U < 3 W  IU 

<350 1U <390 IU 

4 5 0  IU <39U IU 

<350 1U <390 IU 

<350 IU <39O 1U 

<?SO 1U 4 9 0  IU 

4 . 5 0  IU 4 9 0  IU 

<350 IU 4 9 0  IU 

<350 IU < w  IU 

<350 IU <")0 IU 

<410 IU 

<4IO IU 

4 1 0  IU 

<J IO IU 

<JIO IU 

4 1 0  IU 

<JIO IU 

< 4 I 0  IU 

<4 10 IU 

250 JIJ 

<41O IU 

4 1 0  IU 

<JIO IU 

< d l 0  IU 

4 1 0  IU 

< J l O  IU 

<410 1U 

<J IO IU 

<410 1U 

< d l 0  IU 

<J IO IU 

<410 IU 

4 1 0  IU 

< 4 I 0  IU 

<410 IU 

< d l 0  IU 

<410 1U 

4 1 0  IU 

<410 1U 

<410 IU 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Units LElIK-S-TJOI I.EliU-S-T4O2 I,EIIR-S.'1'403 LEIIK-S-T6Ol LEliR-S-1'602 LEHK-ST603 

Semivolatile Organics 
Pmtachloroplunol uF .4  470 IU 450 1U <940 IU <910 IU <950 1U <I.OM) IU 

Phenantlimne u f l g  <360 IU <150 IU 490 1U <180 IU 490 IU 410 1U 

Phenol 4% <3W IU 450 IU <?90 IU <380 IU <390 IU 410 IU 

Pyrene ugkg < 3 M  IU <!ZO IU <?'lo IU 480 IU d90 IU <410 1U 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Units LI*:IIR-ST401 I.EHR-ST402 1,EHR-S-T403 I.EHK-ST601 LEHR-ST602 LEHK-ST603 

-- - 

Data Validation Qualifier Definitions: 

The following delinitions providc bricf explanations of the data validation qualilicrs assigned to results in the data review process. 

U = The analyte was analyzed lor, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identilied" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is apy. 'ximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and mect quality control criteria. The presence or absence of the analytc 

cannot be verified. 

Data Validation Reason Code Definitions: 

The following descriptions providc bricf explanation of the  cause for qualification ol'the results determined in the data review process. These reason codes arc used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

Calibration failure; poor or unstable response. 
Matrix duplicatc imprecision or matrix spikelmatrix spike duplicate imprecision. 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard Ihilure. 
Laboratory control sample (LCS) recovery failure. 
Matrix spikelmatrix spike duplicate (MStMSD) recovcry failurc. 
Surrogate spike recovcry Ihilure. 
Method blank contamination 
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Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Units LEHR-S-TlAOS LEHK-S-TlA06 LEHR-S-TlA07 LEAR-ST304 LEHR-ST305 LEHR-ST306 LEHK-ST404 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualifiers assigned to results in the data review process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identilied" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot be verified. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the res~llts determined in the data review process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analytc is non-detect due to method blank contamination. 

c = Calibration failure; poor or unstable response. 
d = Matrix duplicate imprccision or matrix spikclmatrix spike duplicate imprccision. 
f = Field replicate or duplicate imprecision. 
h = Holding time violation. 
i = Internal standard failure. 
I = Laboratory control sample (LCS) recovcry hilure. 
m = Matrix spikdmatrix spike duplicate (MSIMSD) recovery failure. 
s = Surrogate spike recovery failure. 
z = Method blank contamination 



- -- -- -- - - 

Data Gap Investigation - Analytical Results for Domestic Septic T m k  Systems 

Lab-chern Units LEHR-S-TI05 LEHR-ST406 LEHR-ST604 LEHR-S-T6OS LEHR-ST606 

Pesticides and PCBs 
4.4'-DDD u@g <4 IU <3.Y IU < J  2 IU <4 IU <4.3 UJslU 

4.4'-DDE U&P <4 IU <3.0 IU ~ 4 . 2  IU <4 IU 4 . 3  UJslU 

4.4'-DDT "@g <4 IU <3.9 IU <J.2 1U <4 IU <4.3 UJslU 

Aldrin u d k  <2 I IU <2 1U <2.2 IU <2.1 IU <2 2 UJslU 

alpha-BHC u@g <2 I IU <2 IU <Z 2 IU <2.1 IU <2 2 UJslU 

alpha-Chlordane u & 3  <2 I IU <2 1U <2.2 IU <2.1 IU ~ 2 . 2  UJslU 

Arochlor-1016 up/kg <40 IU <39 1U <42 1U 4 0  IU <43 UJslU 

Arochlor- I221 u@g <82 1U <79 1U <85 IU 4 1  IU <87 UJslU 

Arochlor- I232 <40 IU <39 1U <42 IU <40 IU 4 3  UJslU 

Arc~chlor- I242 ~@l :  <40 1U <?(I IU <J2  1U <40 IU 4 3  UJslU 

Arochlor- 1248 u d k ?  <40 1U <39 IU <42 IU <40 IU <43 UJslU 

Arcchior- 12.54 up/knc~ 4 0  IU <39 IU <42 1U <40 IU <43 UJslU 

Arochlor- I260 up/k/kg <40 IU <39 IU <J2  IU <40 111 <43 UJslU 

beta-BHC up/kg <2 1 IU <2 IU <2 2 111 <Z I 1U ~ 2 . 2  UJslU 

delta-BHC u&! <2.1 IU <2 IU <2.? IU <2 1 IU ~ 2 . 2  UJslU 

Dieldrin u l k  <4 1U <3 9 IU <4 2 IU <4 1U 4 3  UJslU 

Endosulfan l u@/kg 4 1  IU <2 IU <2 2 IU <2 1 IU ~ 2 . 2  UJslU 

Endosulfan 11 u@g <4 IU <3.9 IU <4 2 IU <4 IU <4.3 UJslU 

Endosulfan Sulfate u p / k ~  <4 1U <3.9 IU 4 2  IU <4 1U <4.3 UJslU 

Endrin u@g <4 IU <3.9 IU <4.2 IU <4 IU 4 3  UJslU 

Endrin Aldehyde <4 IU <3.9 IU <4 2 IU <4 1U <4 3 UJslU 

Endrin Ketone UP& <4 IU <3 9 IU <J.2 IU <4 IU <4.3 UJslU 

Gamma-BHC u e k 3  c 2  I IU <Z 1L1 <2 2 IU <2.1 IU <2 2 UJslU 

gamm-Chlordane (I$% <2 1 IU <Z IU <:! Z IU <Z I IU < 2  2 LlJslU 

Heptachlor u& < 2  1 IU ~2 I l l  <2 2 111 <2 1 IU <2 2 UlclU 

Hepla~hlor Epox~de uglhg <2 1 IU <2 IU <2 2 IU < ? I  IU <2 2 UJdU 

Mrthoxychlor u@/kp <21 IU <?O IU <22 IU <21 IU <22 UJtlU 

Toxaphene U@P <210 1U <ZOO IU <220 IU <210 IU <220 UJslU 



-- 

Data Gap Investigation - Analytical Results for Domestic Septic Tzsk Systems 

Lah-chem Units LEHR-ST405 I.E?lH-S-T4Ofi I.EIIH-%Tho4 I EHP-S-T605 I.EI1R-ST606 

p~ 

Data Validation Qualifier Definitions: 

Thc Ibllowing definitions providc hricfcxplanations of the data validation qunlilicrs assigned to rcsults in the data rcvicw process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to makc a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported samplc quantitation limit. However. the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and prcciscly measure the analyte in thc sample. 
R = The sample results are rcjccted due to serious deticicnc~es In thc ahility to analy~e the samplc and mcct qualily control criteria. The presence or absence of the analyte 

cannot be verilicd. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in the data review process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

Calibration failure; poor or unstable response. 
Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard failure. 
Laboratory control sample (LCS) recovery failure. 
Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
Surrogate spike recovery failure. 
Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units LEHR-S- LEHR-S- LEHR-S- LEHR-S- LEHR-ST301 LEHR-S-T.102 LEHR-S-T303 
TlAOl(5.0) TlA02(5.0) TIA03(7.5) TIA04(12.0) 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmum 

Chromium 

Chromium Hexavalent (+6) 

Cobalt 

Copper 

lrmi 

Lead 

Manganese 

Mercury 

N~ckel 

Sclcnium 

S I I ~  

Thall~um 

Vanadium 

Zinc 

<0 39 UJndUN 

6. I ?  Jill* 

I48 Jdl* 

0.31 

<0.58 IU 

93.3 Jdl* 

<0 033 IU 

I 6  7 Jdl* 

30.5 Jdl* 

30.200 Jdl* 

5 5 Jdl' 

5 28 

<0 I I IU 

159 Jdl* 

<0.58 IU 

<0 77 IU 

4 7 7  IU 

56 8 

136 JnxdlEN 

Metals 
< ( I  44 IlJ1nILIN CO : 1 UJIIIII'N 

7 Id *  7:!2 IP 

I O T  Jd* ?OC Jdl* 

0 TZ 0.42 

4 6 5  IU ~ 0 . 6 6  IU 

140 Jdl* 130 Jdl* 

~0.033 IU ~0.034 IU 

20.9 Jdl* 19 8 Jdl* 

35 5 Jdl* 39.3 JdI* 

36.400 J dI* 37.2tX) JdI* 

6.1 1 Jdl* 6.?3 Jdl' 

629 776 

0 4 <o I I IU 

240 JdI' 204 JdI* 

CO 65 IU <0 66 IU 

<0.87 IU <0.88 IU 

<0.87 IU 43.88 IU 

66.7 69.2 

74 I Jnx.dl*N 78 7 Jmdl'N 

CO i7  ClJn~lt 'N 

I( 2 ldl' 

197 .:dl* 

0.44 

<071 IU 

1 12 Jdl* 

0.044 IB 

24 Jdl* 

41 Jdl* 

36.802 Jdl' 

7 01 Jdl* 

69 5 

d l .  1 1 IU 

I82 JdI' 

<0.71 IU 

~0 .95  IU 

4 9 5  IU 

73.1 

79.9 Jnx'dl*N 

CO 43 LIJIIIIUN 

I 0  6 Jdl* 

I41 Jdl* 

0 32 

4 .65  IU 

I40 Jdl* 

0.048 

19.3 Jdl* 

59.3 Jdl* 

34.900 Jdl* 

7.19 Jdl* 

680 

0.4 1 

226 Jdl* 

~0 .65  IU 

<0.87 IU 

<0.87 IU 

63 2 

258 Jnrd18E 

<O 46 UJniKJN 

I I Jdl* 

188 Jdl* 

0 5 

<0 69 IU 

139 Jdl* 

0.0848 

23.9 Jdl' 

4 . 8  Jd* 

42.400 JJI* 

7.21 Jdl* 

663 

<0 I IU 

248 Jdl* 

<0 69 IU 

<0 92 IU 

~ 0 . 9 2  IU 

76.7 

82.6 Jn~dl'E 

4) 45 UJmlUN 

X X4 Jdl* 

227 Jdl* 

0.52 

<0 68 IU 

85.1 Jdl* 

0 I32 

23.1 Jdl* 

44.4 JdI* 

39.oct) Jdl* 

8 32 Jdl* 

808 

<O. I I IU 

165 JdI* 

<0 68 IU 

<0.9 1 IU 

I I JIB 

72 2 

86 7 Jn~dl'E 



Data Gap Investigation - Analytical Results for Domestrc Septic T m k  Systems 

Units LEHK-S- LEHK-S- LEHR-S- LEHR-S- LEHK-ST301 LEHR-ST302 LEHR-ST303 
TlAOl(5.0) TIA02(5.0) TlA03(7.5) TlA04(12.0) 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualitiers assiyncd to results in the data review process. 

U = The analyte was analyzed for, but was not tlctcctcd ahovc the reportcd sarnplc q!~antit;r:ion limit. 
J = The analyte was positively identiticd; the associated numerical vduc is the :yprouima(c cfwcenrsation of the nnalyk in :he sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation h i t .  However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot be vcrificd. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the  cause for qualification of the r e s ~ ~ l t r  tletcrmincd ill thc cl,ltn rcvicw process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

Calibration failure; poor or unstable response. 
Matrix duplicate imprecision or matrix spikelmatrix spikc duplicate imprecision. 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard ti~ilure. 
Laboratory control sample (LCS) recovery failure. 
Matrix spikdmatrix spike duplicate (MSIMSD) recovery failure. 
Surrogate spike recovery failure. 
Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lah-chem Units 1,EIIH-S-T4OI 1,EIIK-S-1'402 1,EHH-ST403 IMiK-ST601 1,EIlR-ST602 1,EIIK-S-T603 

Metals 
Annnmny "lfll: <O 42 UJlnlUN <O -12 UJ~nltlN <O 44 OJII~UN 4143 llll111UN 4 .47  UJndUN <0 5 UJnllUN 

Arsenic "'e/kl: 8 3 Jdl* 7 2 Jdl' R 9 Jd* 7 93 Jdl' 9 2 Jdl* 9.3 Jdl* 

Uar~um nl& 179 Jdl* I77 Jc!!' 20') Jrl!* 193 Jdl' 221 J(!l' 214 Jdl' 

Beryllium me/kg 0.4 0.29 0.45 0 44 0.45 0.54 

Cadmium ~ne/kl: 0.78 <061 1U <O 66 IU ~0 .65  IU 4 .71  IU ~ 0 . 7 5  IU 

Chromium '"e/kg 163 Jdl* 319 Jdl* 1-10 Jdl* 126 Jdl* 1 I2  Jdl* I I3 Jd18 

Chromium Hexavnleni (+6) "'@/kg 0.036 0 076 0.099 0.082 0.086 0.089 

Cobalt W k  21.2 Jdl' 24.3 Jdl* 22 4 Jdl* 21.6 Jdl* 25.9 Jdl* 22.3 Jdl* 

COPW n@l: 44 I Jdl* 25.1 Jdl* 38.7 Jdl* 38 6 Jdl* 44.4 Jdl* 47.4 Jdl* 

Iron ~nglkp 37.300 Jdl* 37,KOO Jdl* 30.4W JdI* 3R.6W Jdl* 39.9W Jdl' 43.200 Jdl* 

Le;~d m a g  I2 Jdl' 5.32 Jdl* h 8 Jdl* 6 7 JdI' 7.2 Jdl* 8.1 Jdl' 

Manganese n1glkg 638 64 3 643 562 670 7 0  

Mercury n l g k  1.52 0 2.4 ,-0 I I IIJ 49 4 <O I I IU <O 12 IU 

Nickel w h  249 Jdl* 405 Jdl* 2 17 JlII* 228 Jdl* 198 Jdl* 21 1 Jdl* 

Sele~um m&Y% 4 6 3  IU <0.64 IU <O 66 IU <O.h5 IU <0.71 IU <O 75 IU 

Silver W k  <0.84 IU <O.85 IU d . 8 8  IU <O.R6 IU ~ 0 . 9 5  IU <I IU 

Thallium me/kg d . 8 4  IU <0.85 IU <O.88 IU <O 86 IU ~ 0 . 9 5  IU 1.3 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chcm Units LEHR-ST401 LEHK-ST402 LEHR-ST403 LEHR-ST601 LEHR-ST602 LEHR-ST603 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qt~aliliers assigned to results in thc dnta review process. 

U = The analyte was analyzed for, but was not detected above the reported sample qtrnntitntion limit. 
J = The analyte was positively identified; the associated numerical value is the approxim.:te concentration of the analyte in the sample. 
N = The analysis indicatcs the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the prcscncc of an analyte that has been "tentatively identified" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analytc in the sample. 
R = The sample results arc rejected due to serious deficiencies in the ability to ana1yr.e the sample and meet quality control criteria. The presence or absence of  the analyte 

cannot hc vcrilicd. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualificali~m of the r~su l t s  dcterrnined in the data review process. These reason codes are used in 
combination with data qualilicr, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

c = Calibration failure; poor or unstable response. 
d = Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprccision. 
f =  Field replicate or duplicate imprecision. 
h = Holding time violation. 
i = Internal standard failure. 
I = Laboratory control sample (LCS) recovery failure. 
m = Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
s = Surrogate spike recovery failure. 
z = Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem I'clsss Units LEHK-S-TlAOl(5.0) LEIIK-S-TlAOZ(5.O) LEliK-S-TlA03(7.5) LEtlR-S-TlA04(12.0) 

Value Uncert MDA Value Uncert MDA Value Uncert MDA Value Uncert MDA 

Radionuclides 
Act!nlum-22X R A D  pCdg 0.4X 0 1 3  O l l  0 53 O I X  0 1 4  0 67 0 2 0 17 (1.621 0 I 0 I 

B~\niulh-212 R A D  p(‘dg 0.29 0 26 0 2 1  0 4') 0 2X 0 26 0 64 0 33 0 3 11 33 0 17 I1 IS 

Bmiulh-214 R A D  pCdg 0 4 4 1  11.117Y ll IlXh 0 424 0 6X OIWS ' I1 I 2  0 476 0 1156 0 I173 11 IN o w n  

C'rrlr~n- I 4 R A D  pCdg 0 I 4  Jml 0 5 1  0 29 -11 IF) Jn~ l  0 53 0 28 (l.ll5 Jnil 11 53 0.3 0.03 Jnil I1 47 0 26 

Ccslum- I37 R A D  pCdg -0.IX13 0 0 3  0 0 1 7  -0oOS 11 1152 0.02Y I1 IXW 0 IU8 0 113.5 0 1x11 0.1121 0 I l l 6  

C n h d - H I  R A D  pCdg -0IY11 11037 0 0 1 5  0 0 1  I 0 (US 0.02 I -001S ll.l l5l 0 0 2 I  - 0  IX12 0.024 0 0 1 4  

C l n ~  Alpha R A D  pCdg I h ?  Jml 6 l 6 S 5 4 Jn~ l  6 5 4 5 : 2 Jml 7 2 4 1 Y Y Jml 6 7 5 5 

Grori 6~1.1  R A D  pCdg I 4 7  6.2 4 5 11.7 h 5 4 4  IS  3 5 Y 4 3 15.6 5 6 4 2 

Lead-210 R A D  pCdg I 3.9 2 X 0 62 I 0 6Y I 3  I 2 0 X2 I 2 Y 2 I 

Lerd-212 R A D  pCdg 0 546 0 I K 3  I1 1183 0 579 0 077 0 lF)6 0 67 0 077 0 l l 0.5 13 11 11-15 0 07 

Lead-2 14 R A D  pCdg 0 57 0 . Y  0 07') 0 652 0 OXY 0 IWX 11 73 0 (N3 0. I I 0 645 0.IUY 0 0 7 2  

P~~I;L\~IuI~-JO R A D  pCdg 'J 6 0 43 I 2  YY I1 44 l .4 117  11 53 l h 11.1 0 ?Y 1 3  

RaJ~uni-226 R A D  pCJg 0.6 0.3 0 2X 0 43 0 27 11 22 0 54 0 24 0 23 0 Y (1 27 0 3 

Radium-226 (Gamma) R A D  pCJg I IS 0 6X 0 53 1141 0 X3 0 62 II I 6  0 57 0 5.1 0 YJ I1 88 0.63 

Smnllum-X9.W R A D  pCilg 0 IK, 0 46 0.27 11 112 0 5 1  (1 29 -0  03 II 45 0 26 0 I 6  0 44 0 26 

Thnll~uni-208 R A D  pCdg 0 I 4 6  0 I U  0 03'1 0 I47 O lU5 OlU5 0 2 1 1  0 053 I1 I156 0. I56  0 02Y 0 032 

Thor~um-234 R A D  pCdg OR1 I 5 0 4 5  II 76 I Y I  1137 1.05 I 2 0 4 3  I1 54 1.1 0 33 

Urmsm-235 R A D  p( 'dg -0  1% 0 19 11071 0 OX 0 2 0 13 0 0  I1 24 0. I 4  OIFJI 0 IS 0 I 

Tr~ttum R A D  p('dL 340 IHI 140 i ? l l  l o0  I I 0  XI1 180 I I 0  -28 IW) U7. 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Pclass Units LEHW-S-TlAOI (5.0) 1,EtIK-S-TlA02(5.0) LEHR-S-TIA03(7.5) LEHH-S-TlAO4(12.0) 

Value Uncert MDA Value Uncert hlDA Value Uncert MDA Value Uncert MDA 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualifiers assigned to results in the data review process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identilied" and the associated nu~nericnl value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. Hnwcvcr. thc rcportcd quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the samplc. 
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot be verified. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in thc data review process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

Calibration failure; poor or unstable response. 
Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard failure. 
Laboratory control sample (LCS) recovery failure. . 
Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
Surrogate spike recovery failure. 
Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem I'class Units ' LEHK-ST301 1,EHR-ST302 LEHKST303 LEHRST401 

Value Uncert MDA Value Uncert MDA Value Uncert MDA Value Uncert MDA 

RAD 

R A D  

R A D  

R A D  

R A D  

R A D  

R A D  

R A D  

R A D  

RAD 

RAD 

RAD 

RAD 

R A D  

R A D  

R A D  

R A D  

R A D  

RAI) 

Radionuclides 
11 55 I) I 4  

0 X 0 ?Y 

II 501 0 073 

I1 I15 Jn~ l  0 52 

-0  111 3 11 1112 

-0IWl2 0 IUY 

10') Jn~ l  5 4 

I ?  X 5 4  

I1 64 0 X'l 

II 5x6 0 IKIX 

11616 0 1177 

I 2  2 11 37 

0 .lh 0 3 

I IX 0 75 

-0.02 0 J h  

0 I37 0 03'J 

0 5 1  0 X5 

- l l l l . l5 II 1') 

411 1')o 

0 56 

0 44 

0 593 

4)  03 Jn l  

I) I l l 3  

0 0 1 6  

Y 6 Jml 

ISX 

11 50 

11 734 

0 7 1 6  

11 7 

1.45 

II IY 

-0. IS 

0 214 

0 76 

0 I 

-21 

0 4 

0 22 

0 5 I  

4 l M  Jml 

0 026 

- 0 l l l Y  

6 2 Jml 

I 2  6 

4 7 

0 4x2 

0 51W 

I l l 4  

0 62 

0 I1 

-0  OX 

0.165 

4 15 

0 I 6  

70 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lah-chem Pclass Units LEHR-ST301 LEHK-ST302 LEHR-ST303 LEHR-ST401 

Value Uncert MDA Value Uncert MDA Value Uncert MDA Value Uncert MDA 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualifiers assigned to results in the data review process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identilied" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the samplc. 
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot be verified. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in the data review process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

c = Calibration failure; poor or unstable response. 
d = Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
f = Field replicate or duplicate imprecision. 
h = Holding time violation. 
i = Internal standard failure. 
I = Laboratory control sample (LCS) recovery failure. 
m = Matrix spikdmatrix spike duplicate (MSIMSD) recovery failure. 
s = Surrogate spike recovery failure. 
z = Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Pclass Units LEHR-S-T402 LEHR-ST403 LEHR-ST601 LEHR-S-T602 

Value Uncert MDA Value Uncert MDA Value Uncert MDA Value Uncert MDA 

. . 
Radionuclides 

Acun~um-2% RAD pCdg 0 7 0 IWJ . OORR 0.22 I l l 6  

Bemulh-2 I 2  RAD pCig  0.34 0.32 0 25 0 27 0.17 0.14 0. I5  0.45 0 3 0 27 (1.38 0 27 

Bamuth-214 RAD pCJg 0 505 O.OX5 O.lW7 0 435 0 055 O.IK7 0 5x1 O.OX2 0. 1 0 61 OSW6 O I I  

Carh~n- I 4  RAD prVp  0.M Jml 0 48 0.27 lW)  Jml 0.55 0.3 1 -0  01 Jml 0.5 0.27 0.1 Jml 1151 0 29 

Ccs~um- 137 RAD pCJg -11.01 0.03Y 0014 -11.111 1 0 1125 11 014 -0.01 1 I1 IUR 0.O26 -0019 0.055 0 023 

Coball-N) RAD pCdg -11.015 0.049 0 02 0 IX122 0 022 l1.01 0013 0 035 0 OIX -0.02 0.053 0 017 

Gross Alpha RAD pCdg 5.6 Jml 6.2 4 5  9.1 Jml 6 5.2 7.8 Jml 6 2 4.9 8.3 Jml 7 3 5.5 

Gross Bcla RAD pCilg 12 R 6.4 4.5 15.1 6 4 4.6 I 4Y  5.7 4.2 15.1 6 3 4 5 

Lead-210 RAD pCJg , 0.26 I I1 66 Y 26 IY. 0.XI 0.XY 0 63 l llS I 2  0 x 1  

Lead-212 RAD pCJg 0.5411 O.IK2 O.OX6 0511 0 044 0069 0 672 0 IK7 O OYR 0614 0 07 0 lF)7 

Lcx-214 RAD pCJg 0.617 0 I17 1 0.089 0 547 0 IN7 0.lMA 11742 O.ORI I1 OYY 0.75 0 OX7 O I I  

Pt)111~lium-40 RAD pCJg 10 R 0 44 1.5 I I 0 3 13  11.5 0 48 1.5 I 2  I 0.5I 1 7  

Radium-226 RAD pCVg 0.5 0.23 0 23 0 43 0 M 0.26 0.25 0 35 0 24 0 2 11.26 0 22 

Rad~um-226 (Gamma) RAD pCJg 0.46 0.73 0 54 0.lU 0.54 0.4 0.35 0.0 I1 X2 0 63 0.83 0.58 

Suronl~um-X9.W) RAD pCilg 0.08 0 46 0.26 0 22 0.46 0 28 0 0 046  026  11.11 0.44 0.25 

Thalhum-2011 RAD pCilg 11 157 0.046 O.lW5 0 138 0 029 0 03 0.2 O.lU2 OlU7 0 242 0.04X 0056 

Thorium-234 RAD pCil$ 0 7 I1 VR 0.34 0.X3 O h l  0.93 034  0.65 1.1 0.3Y 3.6 0.51 

Uran~um-235 RAD pCdg 0.lK 019  0.12 01111 II I6  OlW3 0 01 0.21 0.13 O.I6 0 22 0 I 4  

T r ~ l ~ u m  RAD p C i n  1.270 IYO 220 50 I L)O 110 IMI  I VO I20 460 I 9 1  IS0 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Pclass Units LEHR-ST402 LEHR-ST403 LEHR-S-T601 LEHR-S-T6OZ 

Value Unccrt M U A  Value Unccrt M D A  Value Unrcrt M D A  Value Unccrt M U A  

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualiliers assigned to results in the data review process. 

U = The analytc was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results are rejected due to serious deficiencies in the ability to nnnlyze the sample and meet quality control criteria. The prcscnce or absence of the analyte 

cannot be vcrilicd. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in the data review process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

c = Calibration failure; poor or unstable response. 
d = Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
f = Field replicate or duplicate imprecision. 
h = Holding time violation. 
i = Internal standard failure. 
I = Laboratory control sample (LCS) recovery failure. 
m = Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
s = Surrogate spike recovery failure. 
z = Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Pclass Units LEIIR-ST603 

Value Uncert MDA 

Radionuclides 
A~ l~ r i~u rn  228 RAD pCJp 0 67 0 ( W 1  0 I 

Buniuth 212 RAD pCJp 0 32 0 2  016  

Bl\mulh 214 RAD pCJg 0517 0056 0074 

Carhm 14 RAD pCJg 0 2 1 Jn~l 0 5 1  027 

Ccwrn- I17 RAD pCJg 0 (NU 0024 0014 

Cahrll MI RAD pCJg 0 IWK 0023 001  1 

Grow Nphd RAD pCJg 7 9  Jml 7 5 5 4 

Grow Bcld RAD pCJp I 6 4  6 I 4 5 

Lcrd 210 RAD pCdg 0 5 2 X 2 0 

Lcrd 2 12 RAD pCJg 0 576 OlU3 0074 

Lcad 214 RAD pCJp 0616 O(UX OIKX 

Pol~wurn 40 RAD pCJg I 2  X 0 29 I 5  

Rddlum-226 RAD pCJf 0 22 024 017 

Rad~um 226 (Gdmmd) RAD pCJg 0 XY 1) 51 0 39 

Slronl~urn 89,Wl RAD pCJg 0 0 0 42 0 24 

Thdll~um 208 RAD pCJg 021 0 2  oO15 

Thwurn 214 RAD pTJp 0 49 I 2 11 12 

Uramum 235 RAD pCJg 0 028 016 OOIX 

Tr~uum RAD pCJL 70 1x0 I I0  



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chem Pclass Units LEHRST603 

Value Uncert MDA 

Data Validation Qualifier Definitions: 

Thc following dctinitions provide brief explanations of thc data validation qualifiers assigncd to rcsults in thc data review process. 

U = Thc analyte was analyzed for, but was not dctccted above the rcportcd samplc quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in thesample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidcnce to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has bcen "tentatively identified" and the associated numerical valuc represents its approximate concentration. 
UJ = The analyte was not detected above the rcported sample quantitation limit. Howevcr, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results arc rcjccted due to serious dcficicncies in the ability to analyzc the samplc and meet quality control criteria. The presence or abscncc of the analytc 

cannot be vcrificd. 

Data Validation Reason Code Definitions: 

Thc following descriptions provide brief explanation of the cause Ihr qualification of thc rcsults dctcrmincd in thc data review process. Thcsc reason codcs arc uscd in 
cornhination with data qualilicr, i.c. "Uz" indicated thc analytc is non-dctcct duc to mctllod blank contamination. 

Calibration failure; poor or unstable responsc. 
Matrix duplicate imprccision or matrix spikclmatrix spike duplicate imprccision. 
Field replicate or duplicatc imprccision. 
Holding time violation. 
Internal standard failure. 
Laboratory control sample (LCS) rccovery failure. 
Matrix spikelmatrix spike duplicate (MSIMSD) rccovcry failure. 
Surrogate spike recovery failure. 
Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units LEHR-S- LEHR-S- I.EHR-S- LEHR-S- LEHR-ST301 LEHR-ST302 LEHH-ST303 
TlAOl(5.0) TIA02(5.0) TlA03(7.5) TlA04(12.0) 

Bromide 

Chlor~de 

Nitrogen. Nitrate (as N) 

Cations and Anions 
n1@/kg <0 099 IU <0:1 IU <0.1 IU <0. I I IU -.- --- -.- 

m?& 2 69 2.86 4.46 3.52 --- --- --- 

"I?& 16.4 Jhl 16.9 Jhl 23 5 Jhl 4.45 Jhl 0.163 U 0.454 0.234 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chern Units LEHR-S- LEHR-S- LEHR-S- LEHR-S- LEHR-ST301 LEHR-ST302 LEHR-S-T.103 
TlAOl(5.0) TlA02(5.0) TlA03(7.5) TlA04(12.0) 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualiliers assigned to results in the data review process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot be verified. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in the data review process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

c = Calibration failure: poor or unstable response. 
d = Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
f = Field replicate or duplicate imprecision. 
h = Holding time violation. 
i = Internal standard failure. 
I = Laboratory control sample (LCS) recovery failure. 
m = Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
s = Surrogate spike recovery f a1 ' I  we.  
z = Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lah-chem Units LEHR-ST401 LERR-ST402 LEHR-ST403 LEHR-ST601 LEHR-ST602 LEHRST603 

Cations and Anions 
Nitrogen. N~lrare (as N) m d k  0.284 0.3 0.41 1 0.597 0.237 U 0.919 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units LEHH-S-T401 1,EllH-ST402 IXHR-ST403 LEHK-S-T6Ol LEHK-ST602 LEHR-ST603 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualifiers assigned to results in the data review process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tentatively iclentiticd" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary 10 accurately and precisely measure the analyte in the sample. 
R = The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or absence of the analyte 

cannot be verified. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in the data review process. These reason codes are used in 
combination with data qualifier, i.e. "Uz" indicated the analyte is non-detect due to method blank contamination. 

Calibration failure; poor or unstable response. 
Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard failure. 
Laboratory control sample (LCS) recovery failure. 
Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
Surrogate spike recovery f. '11 '1 ure. 
Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units LEHR-S- LEHR-S- LEHR-S- LEHR-S- LEHR-ST301 LEHR-ST302 LEHR-ST303 
TlAOl(5.0) TlA02(5.0) TlA03(7.5) TlA04(12.0) 

Formaldehyde 

pH 

General Chemical 
"W'k <O I I UJndU <O I I UJmlU <O I I UJnIIU <O 12 UJmlU <O I I UJnilU <O I 2  UJndU <O 12 UJnllU 

pH Un 8 3 JhI 8 2 3  1111 8 IS JhI 8 29 Jhl 9 1.5 Jhl 9 07 Jhl 8 42 Jhl 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units LEtIH-S- LEHR-S- 1,EIIR-S- LEHR-S- LEHR-S-T301 LEHR-ST302 LEHR-ST303 
TlAOl(5.0) TIAO2(5.0) 1'lA03(7.5) TIA04(12.0) 

Data Validation Qualifier Definitions: 

The following definitions provide brief explanations of the data validation qualifiers assigned to results in the data review process. 

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tcntatively idcntiticd" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However. the reported quantitation limit is approxirnate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample rcsults are rejected due to serious delicicncies in the ability to analyze the sample and meet quality control criteria. The presence or absence of  the analytc 

cannot he vcrilicd. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in the data review process. Thcse reason codes are used in 
combination with data qualifier, i t .  "Uz" indicated the analytc is non-detect duc to nicthod blank contamination. 

Calibration failure; poor or unstablc response. 
Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard failure. 
Laboratory control sample (LCS) recovery failure. 
Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
Surrogale spike recovery failure. 
Method blank contamination 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Units 1,EHR-S-T401 LEHR-ST402 LEHK-ST403 LEHRST601 LEHR-ST602 LEHR-ST603 

General Chemical 
hmuldrhydr "??/kg <O I I UJmlU <O 1 1  UJmlU <O I2 UJmlU <O I I UJmlU <O 12 UJdU <0 13 UJmlU 

PH pH Un 8 21 Jhl 8 JI Jhl 8 74 Jhl 7 68 Jhl 8 1 lhl 8 68 JhI 



Data Gap Investigation - Analytical Results for Domestic Septic Tank Systems 

Lab-chcm Units LEHR-ST401 1,EHH-ST402 1,EHH-ST403 LEHR-ST601 LEHK-ST602 LEHH-ST603 

Data Validation Qualifier Definitions: 

The following dctinitions provide brief explanations of t l ~ c  data validation qualiticrs assigned to rcsults in the data review process. 

U = Thc analytc was analyzcd for, but was not dctcctcd above the rcportcd sample quantitation limit. 
J = The analyte was positively idcntificd; the associated numerical value is the approximate concentration of the analytc in the sample. 
N = The analysis indicates the presence of an analyte for which there is presumptive evidence to make a "tentative identification". 
NJ = The analysis indicates the presence of an analyte that has been "tcntatively identitied" and the associated numerical value represents its approximate concentration. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not represent the 

actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 
R = The sample results arc rejected due to serious dcliciencics in the ability to analyzc the sample and mcct quality control criteria. The presence or absence of the analyte 

cannot be verilicd. 

Data Validation Reason Code Definitions: 

The following descriptions provide brief explanation of the cause for qualification of the results determined in the data review process. These reason codes are used in 
combination with data qualifier, i s .  "Uz" indicated the analyte is non-detcct due to method blank contamination, 

Calibration failure; poor or unstable response. 
Matrix duplicate imprecision or matrix spikelmatrix spike duplicate imprecision. 
Field replicate or duplicate imprecision. 
Holding time violation. 
Internal standard failure. 
Laboratory control sample (LCS) recovery failure. 
Matrix spikelmatrix spike duplicate (MSIMSD) recovery failure. 
Surrogate spike recovery failure. 
Method blank contamination 


