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LIST OF ACRONYMS 

ARCS Alternate Remedial Contract Strategy 
ASTM American Society of Testing and Materials 
bgs Below ground surface 
CCI4 Carbon Tetrachloride 
CEC Cation-exchange capacity 
CLP Contract Laboratory Program 
CME Central Mine Equipment 
DQOs Data quality objectives 
EDB Ethylene dibromide 
EPA U.S. Environmental Protection Agency 
GC/ECD Gas chromatograph/electron capture detector 
gpm Gallons per mmute 
MK Morrison Knudsen Corporation 
NDEC Nebraska Department of Environmental Control (preceded the NDEQ) 
NDEQ Nebraska Department of Environmental Quality 
NDOH Nebraska Department of Health 
PCE Tetrachloroethylene (Perchlor) (Tetrachloroethene) 
PCBs Polychlorinated biphenyls 
PID Photo Ionization Detector 
PVC Polyvinyl chloride (a common plastic used in pipe) 
QA/QC Quality assurance/quality control 
QA/SAP Quality Assurance/Sampling and Analysis Plan 
QC Quality control 
RI/FS Remedial investigation and feasibility study 
ROD Record of Decision 
TAL Target analyte list 
TCA 1,1,1 -trichloroethane 
TCE Trichloroethylene (trichloroethene) 
TCLP Toxicity Characteristic Leachate Procedure 
TDS Total Dissolved Solids 
TEPH Total Extractable Petroleum Hydrocarbons 
TOC Total organic carbon 
TPH Total petroleum hydrocarbons 
VOA Volatile organic analyte 
VOCs Volatile organic compounds 
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1.0 INTRODUCTION 
This is a summary of the ground water field investigation performed at the South Landfill 
Subsite of the City of Hastings Ground Water Contamination Site (Figure 1-1). Morrison 
Knudsen Corporation (MK) performed this work for the United States Environmental Protection 
Agency (EPA) under EPA Contract Number 68-W9-0025, of the EPA Alternative Remedial 
Contract Strategy (ARCS) program. Activities performed under this Work Plan are part of the 
remedial investigation and feasibility study (RI/FS) process, and will lead to development of an 
interim remedial action Record of Decision (ROD) for the landfill (operable unit 05). 

The field investigation performed under diis work plan included monitoring well installation, and 

collection of in-sim physical and chemical samples to characterize the aquifer and ground water 

contamination. The investigation activities were initiated using monies from the Superfund. 

This document describes the technical approach and the field events from well installation 
through the first round of ground water sampling. As a component of the investigative work 
undertaken to achieve EPA's goal of issuing an interim ROD for the South Landfill Subsite, the 
objectives of the initial ground water investigation were to identify contaminants that may be 
present in the ground water and collect information on the subsurface soils, including geological, 
physical and chemical data to facilitate the RI/FS process. 

3780\2756\sumrTwry.drl 1 (9/05/95) 



2.0 FIELD INVESTIGATION SUMMARY 

The field investigation was designed to proceed under two main phases. The first phase 
involved drilling and installing monitoring wells along with the collection of in-situ ground water 
and soil samples. The second, extended phase consists of samplmg the ground water using the 
newly installed monitoring wells and associated subsite wells for a total of three quarters. The 
first set of quarterly samples were collected in July 1995. The methodology of the drilling, well 
installation and sampling program is presented in this section. Drillmg, well installation and in
situ sample collection was performed by J & R Drilling of Des Moines, Iowa, a subcontractor 
to MK. An MK geologist directed the drilling subcontractor and monitored field crew health 
and safety. 

2.1 Monitoring Well Locations 

Monitoring wells were located around the subsite based on a previous soil gas investigation 
(MK, 1994) performed at the site in which elevated soil gas concentrations of TCE, PCE and 
TCA were identified. Well SL-1 was located upgradient of the landfill to monitor ground water 
chemical concentrations entering the site. SL-2 and SL-3 were located in the middle of die 
landfill to monitor ground water quality immediately downgradient of potential PCE and TCE 
source areas within the western landfill unit (first lease). Wells SL-4s and SL-5s were sited 
along the eastern boundary of the landfill as shown in Figure 2-1, to correspond to several areas 
of elevated soil gas concentrations and to monitor ground water quality downgradient of potential 
PCE and TCE source areas within the eastern landfill unit (second lease). SL-4d and SL-5d 
were located on the eastern boundary as twins to SL-4s and SL-5s to monitor the deep portion 
of die aquifer and to monitor vertical flow gradients between the shallow and deep portions of 
the aquifer. 

2.2 Methodology 

The monitoring wells were installed, using hollow stem augers, to monitor the shallow ground 

water across the subsite and the deep ground water on the downgradient edge of the subsite. 

Boreholes for wells SL-1, SL-2, SL-3, SL-4d and SL-5d were advanced to total depth using 7 

1/2-inch OD augers enabling in-situ ground water and soil samples to be collected. The 

boreholes for wells SL-2 and SL-3 were then reamed with 10 1/4-inch OD augers so that 4-inch 

wells could be installed. Wells SL-1, SL-4d and SL-5d were completed as 2-inch wells. The 

boreholes for SL-4s and SL-5s were advanced to the water table (approximately 120 feet below 

ground surface (bgs)) with the smaller augers and reamed to total depdi with the large augers. 

Two-inch wells were installed in die upgradient well and the two deep downgradient wells to 
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monitor any incoming contamination and any contamination that may be leaving the site in the 

deep portion of the aquifer respectively. Four inch wells were installed in the remaining four 

wells to monitor the ground water quality and to serve as extraction wells in the future if 

necessary. 

In-situ soil samples were collected throughout the site using both a Califomia split spoon, 
advanced using a 140# jar hammer, and a CME (Central Mine Equipment) continuous sampler 
that was advanced with the augers. The split spoon samples were collected for lithology 
identification, waste characterization and physical and chemical analysis. In-situ sample 
locations and depths are summarized in Table 2-1. A split spoon sample collection was 
attempted at each depth where in-situ ground water sample was to be collected in order to 
characterize the aquifer material. Split spoon samples were also collected at various depths 
throughout the site in order to get an overall description of the subsite lithology. CME 
continuous samples were collected from approximately five feet below the water table (the water 
table is approximately 118 feet bgs) to 140 feet bgs in an attempt to verify the existence of a fine 
grained silt/clay layer that may act as a vertical barrier to contaminant migration. 

In-situ ground water samples were collected using a Hydropunch sampler to quantify the vertical 

distribution of contaminants through the aquifer. After a soil sample was collected (or 

attempted, as it was not always possible to retrieve samples within the aquifer), the Hydropunch 

was placed on the bottom of the borehole and advanced using the 140# jar hammer into 

undisturbed material 1 to 2 feet below the bottom of the augers. The screened portion of the 

Hydropunch sampler was then exposed to the formation by pulling the sampling unit up 8 to 18 

inches. The sample collection chamber was then allowed to fill for 15 to 30 minutes depending 

on the sample depth (the deeper the sampling depth the less time the sampling unit takes to fill). 

Once the sampling unit was full, it was retrieved from the augers and Volatile Organic Analyte 

(VOA) samples were collected. One nonpreserved ground water sample was collected and 

analyzed using a field gas chromatograph (GC), located in the warehouse in Hastings, and the 

other preserved ground water sample was collected and shipped to EPA laboratory in Kansas 

City, Kansas for analysis. The field GC was used to screen the samples for TCE, TCA, PCE 

and CCI4. The field GC results were used to verify the placement of the monitoring well 

screens. The ground water samples sent to the EPA lab were analyzed for the entire VOA suite 

to provide more complete analyte coverage. Table 2-2 presents a summary of contaminant 

detections from the in-situ ground water sampling from both the field GC and those that were 

sent to the EPA laboratory. Attachment A contains all of the analytical results reported by the 

EPA laboratory for the ground water samples. Of the compounds analyzed for by both the field 
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GC and the EPA laboratory, only TCE was detected by both. There were detections recorded 
for TCA (0.742 to 3.001 ug/l), CCI4 (0.038 and 0.043 ug/l) and PCE (0.003 to 4.489 ug/l) 
using the field GC which are all below the detection limit reported by the EPA laboratory of 10 
ug/l; The field GC values were 31 to 86% of EPA reported values of TCE. Only one 
exception was found, this was at the 121 foot depth of SL-3 in which the field GC reported 
value was 13.648 ug/l and the EPA reported value was 110 ug/l. The objective of using the 
field GC to screen the ground water for these compounds was successfully met. 

2.3 Well Completion Depths and Construction Data 

The five shallow wells were installed with the screened intervals extending from 115 to 135 feet 
bgs. In-situ ground water samples indicated the ground water contamination was limited to the 
portion of the aquifer above the fine grained layer in the 120 and 140 feet bgs depth. 
Contaminants were not detected by the field GC in the 160 and 180 foot deep samples. These 
results were verified by the in-situ samples analyzed by the EPA laboratory. The two deep wells 
were screened from 159 to 179 feet bgs in the deep portion of the aquifer to monitor for 
potential future downward contaminant migration. Table 2-3 summarizes the well completion 
data for the wells drilled during this field investigation. The well completion diagrams and the 
lithologic logs are contained in Attachment B. 

2.4 Well Development Technique 

The 2-inch wells were developed initially using a bailer to remove any sediments and to serve 

as a surge block. A 2-inch Grundfos pump was then lowered into the well and pumped at 

various depths until the water being removed was clear and the parameters (pH, temperature and 

electric conductivity) had stabilized. The 4-inch wells were developed using a surge block and 

then a 3-inch submersible pump until the above criteria were met. The minimum amount of 

water extracted from each well was equal to the amount of potable water added to the borehole 

during drilling. 

2.5 Disposal of Investigation-Derived Wastes 

Classification and disposal of investigation-derived waste was accomplished following Nebraska 

Department of Environmental Quality (NDEQ) Standard Operating Procedures. The NDEQ 

flow chart and guidelines adhered to for waste disposal are presented as Attachment C and the 

screening results are in Attachment D. The waste was classified as ordinary and disposed at the 

Adams County landfill using a local disposal company for transport. 
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2.6 Well Survey 

The wells surrounding the South Landfill have been surveyed for location and elevation using 
the State Plane Coordinate System (Table 2-4). Elevations were established from a surveyed 
bench mark to 0.01 feet by a licensed Nebraska surveyor under subcontract to MK. This survey 
data will enable accurate mapping of South Landfill wells both independentiy and within the 
context of surrounding subsites. 

2.7 Monitoring Well Ground Water Samples 

Four weeks after the last monitoring well was developed, ground water samples were collected 
for the first of three consecutive quarters. The quarterly data will be used to determine if 
seasonal variations in contaminant concentrations exist. Quarterly variations in contaminant 
concentrations have been observed at other Hastings sites. 

Once the nature of the contamination has been determined, subsequent quarters of sampling will 
focus on monitoring the contaminant classes found. Domestic, industrial, and operational 
irrigation wells adjacent to the landfill will also be sampled over the three consecutive quarters 
that the monitoring wells are sampled. 

2.8 Water Level Collection 

During die second and third quarters of sampling, water levels at subsite monitoring wells, 
surrounding monitoring wells, and irrigation wells will be measured. This was not performed 
during die first quarter of sampling because area wide water level measurements had been 
measured in early June. 

Potentiometric maps will be generated widi die survey data and water levels to refine the ground 
water flow direction across the landfill and presence of vertical gradients along die eastern 
property boundary. These maps will be compared to die observed pattern of ground water 
contamination to assess the consistency between contaminant distribution and ground water flow 
direction. 

If irrigation wells are pumping, attempts will be made to measure die pumping water levels, 
approximate pumping rates, and ask die owners as to when the pumping began. Knowledge of 
the time since pumping started combined widi water level measurements and estimate of 
deviations of die potentiometric contours from the unstressed ground water flow may be used 
to estimate aquifer transmissivity. 
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TABLE 2-1 Summary of Sample Depths (Soil and Ground Water) 

Well ID 

SL-1 

SL-2 

SL-3 

SL-4d 

SL-5S 

SL-5d 

In-Situ Ground 

Water Sample Depth 

(Hydropunch) 

127.24- 128.14 

145.18- 146.08 

160.02 - 160.92 

179.1 - 180.0 

127.47 - 128.37 

136.27- 137.17 

120.6- 121.3 

139.5- 140.1 

In-Situ Soil 

Sample Depth 

(Split Spoon) 

53.93 - 55.43 

124.88- 126.05 

143.51 - 144.68 NR 

158.26 - 159.36 

178.67 - 179.24 NR 

19.24 - 20.74 

125.05 - 126.55 

133.5 - 135.57 

138.81 - 139.81 

119- 120 

138.5 - 139.5 

127 - 128 

142 - 143 

160.5 - 161.5 

181.3- 182 

121.6- 122.5 

141.6- 142.5 

161.6- 162.6 

181 - 182 

65 - 66.5 

95 - 96.5 

105 - 106.5 

124.5 - 126.5 

138.5 - 140.5 

159.5 - 160.5 NR 

179 - 180.5 NR 

29 .5-31 

105 - 106 

7 4 - 7 5 

120 - 121 

139.5 - 141 

159.5 - 160.5 NR 

178.75 - 179.25 

In-Situ Soil 

Sample Depth 

(CME) 

125.52- 128.17 

128.57 - 133.47 

133.34 - 138.34 

125.32 - 128.61 

129.03 - 133.59 

120 - 124 NR 

124 - 129 

129 - 134 

134 - 139 

128 - 130 

130 - 135 

135 - 138.5 

120 - 124.5 

124.5 - 129.5 

129.5 - 134.5 NR 

NR - No sample recovered at these depth intervals. 
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Table 2-2 In-Situ Sample Results - Field GC* and EPA Laboratory Results 

Well ID 

SL-1 

SL-2 

SL-3 

SL-4d 

SL-5d 

* Flel 

Sample Depth 

(feet bgs)/ 

(Sample Date) 

128 (5/10/95) 

145 (5/11/95) 

160(5/11/95) 

180(5/11/95) 

128 (5/14/95) 

137 (5/14/95) 

121 (6/15/95) 

140 (6/15/95) 

127 (6/1/95) 

140 (6/1/95) 

160 (6/1/95) 

181 (6/1/95) 

122 (5/19/95) 

142 (5/19/95) 

162 (5/20/95) 

182 (5/20/95) 

d GC samples we 

TCA 

(ug/l) 

Field 

GC 

10 K 

10 K 

10 K 

10 K 

1.64 

1.264 

10 K 

10 K 

3.001 

0.742 

10 K 

10 K 

1.417 

10 K 

10 K 

10 K 

re analy 

EPA 

lab 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

zed us ine 

CT 

(ug/l) 

Field 

GC 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

.043 

.038 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

; the Hea 

EPA 

lab 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

d Space r 

TCE 

(ug/l) 

Field 

GC 

1.54 

10 K 

10 K 

10 K 

12.4 

37.943 

13.648 

13.816 

5.478 

23.927 

10 K 

0.582 

21.272 

16.466 

10 K 

10 K 

nethod. 

EPA 

lab 

10 K 

10 K 

10 K 

10 K 

40 

72 

110 

34 

13 

46 

10 K 

10 K 

65 

19 

10 K 

10 K 

PCE 

(ug/l) 

Field 

GC 

10 K 

10 K 

10 K 

10 K 

3.457 

3.142 

.003 

.776 

4.489 

3.791 

10 K 

10 K 

1.258 

0.094 

10 K 

10 K 

EPA lab 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

10 K 

K Actual value of sample is < value reported. 
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TABLE 2-3 Well Completion Data 

Well ID 

SL-1 

SL-2 

SL-3 

SL-4S 

SL-4d 

SL-5S 

SL-5d 

Borehole 

Depth 

(feet bgs) 

180 

137.5 

142 

140 

180 

140 

180 

Well Depth 

(feet bgs) 

138 

132.2 

140 

138 

179 

140 

179 

Sump 

Interval 

(feet bgs) 

NA 

132.2-137.2 

135-140 

133-138 

NA 

135-140 

NA 

Screened 

Interval 

(feet bgs) 

119.1-138 

112.7-132.2 

115-135 

113-133 

159-179 

115-135 

159-179 

Well Diameter 

(inches)/ 

material 

2/pvc 

4/pvc 

4/pvc 

4/pvc 

2/pvc 

4/pvc 

2/pvc 

Screen Slot Size (inches)/ 

material 

0.02/pvc 

0.01/stainless steel 

0.01/stainless steel 

0.01/stainless steel 

0.02/pvc 

0.01/stainless steel 

0.02/pvc 

NA Not Applicable - no sumps were installed in the deep 2-inch wells because they will not be used for production wells. 
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TABLE 2-4 Survey Data 

Well ID 

SL-1 

SL-2 

SL-3 

SL-4s 

SL-4d 

SL-5S 

SL-5d 

Top of Casing 

Elevation 

1917.42 

1914.15 

1913.97 

1915.63 

1916.10 

1915.92 

1916.11 

Ground Surface 

Elevation 

1915.4 

1911.8 

1911.6 

1913.3 

1913.3 

1913.1 

1913.1 

Northing 

274455.998 

273928.169 

274392.318 

273778.020 

273785.993 

274339.965 

274351.044 

Easting 

2092161.177 

2094218.170 

2094113.770 

2094684.080 

2094684.000 

2094671.170 

2094671.500 
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M O R B Y , R O B E R T SPFD 

A N A L Y S I S R E Q U E S T R E P O R T 

FOR A C T I V I T Y : C S 6 M G 

0 7 / 2 0 / 9 5 1 7 : 1 1 : 0 1 

V A L I D A T E D DATA 

ALL REAL S A H P L E S AND FIELD Q.C. 

fj^^f^^ro^ 

* FINAL R E P O R T 

FY: 95 A C T I V I T Y : C S 6 M G D E S C R I P T I O N : H A S T I N G S - S O U T H L A N D F I L L L O C A T I O N : H A S T I N G S 

S T A T U S : A C T I V E T Y P E : S A H P L I N G - IN H O U S E A N A L Y S I S P R O J E C T ; 

LABO DUE DAT E IS 7 / 1 9 / 9 5 . R E P O R T DUE O A T E IS 8 / 1 4 / 9 5 . 

I N S P E C T I O N D A T E : 6/15/95 ALL S A M P L E S R E C E I V E D D A T E : 0 6 / 1 9 / 9 5 

ALL D A T A A P P R O V E D BY LA B O D A T E : 0 7 / 2 0 / 9 5 FINAL R E P O R T T R A N S H I T T E D D A T E : 0 7 / 2 0 / 9 5 

E X P E C T E D LABO T U R N A R O U N D TIME IS 30 D A Y S E X P E C T E D R E P O R T T U R N A R O U N D TIME IS 60 D A Y S 

A C T U A L L A B O T U R N A R O U N D TIME IS 31 D A Y S A C T U A L R E P O R T T U R N A R O U N D TIME IS 35 D A Y S 

S I T E C O D E : MG S I T E : S O U T H L A N D F I L L 

N E B R A S K A 

L33 

SAMP . 
NO. QCC 

001 
001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
01 1 
012 
013 
014 
016 
018 
018 
019 
020 
021 
023 
024 

U 
W 
W 
U 
U 
w 
w 
u 
u 
w 
u 
u 
u 
w 
w 
u 
w 
u 
u 
w 
u 
u 
u 

DESCRIPTION 

SL2- 128 
SL2-128/DUPLICA1E 0 1 001 
SLl-127 
SLl-145 
SLl-160 
SLl-180 
SL2-137 
SL-5D 
SL-5D 
SL-5D 
SL-4D- 127 
SL -4D- 140 
SL-4D- 160 
SL-4D-181 
SL-3-121 
SL-3-140 
SL -5D 
SL-5D/DUPL ICATE Of 018 
TRIP BLANK 
SL-4D- 140-R 
TRIP BLANK 
TRIP BLANK 
TRIP BLANK 

SAMPLE 
STATUS CITY STATE 

AIRS/ 
STORET 
LOC NO 

LAY-
SECT ER 

HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 
HAST 

INGS 
INGS 
INGS 
1 NGS 
I NGS 
INGS 
INGS 
1 NGS 
I NGS 
INGS 
I NGS 
I NGS 
INGS 
1 NGS 
INGS 
INGS 
I NGS 
INGS 
I NGS 
INGS 
I NGS 
I NGS 
I NGS 

NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 
NEBR 

ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 
ASKA 

BEG. 
DATE 

05/14/95 
05/14/95 
05/10/95 
05/11/95 
05/11/95 
05/11/95 
05/14/95 
05/19/95 
05/20/95 
05/20/95 
06/01/95 
06/01/95 
06/01/95 
06/01/95 
06/15/95 
06/15/95 
05/19/95 
05/19/95 
05/08/95 
06/01/95 
05/31/95 
05/08/95 
05/08/95 

BEG. 
T IME 

14:50 
17:15 
19:20 
10:50 
13:50 
15: 
17: 
15: 
10: 

50 
15 
15 
30 

12:25 
10:06 
13:35 
16:00 
17:50 
15:30 
18:17 
19:40 
19; 
00: 
13; 
07; 

40 
00 
55 
00 

00:00 
0 0:00 

END . 
DATE 

00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 
00/00/00 

END . 
T I ME 

00 : 00 
00 : 00 
00 : 00 
00: 00 
00 : 00 
00:00 
00 : 00 
00 :00 
00: 00 
00 : 00 
00: 00 
0 0:00 
00: 00 
00 : 00 
00 :00 
00:00 
00: 00 
00 : 00 
00 :00 
00 : 00 
00: 00 
00: 00 
00: 00 



V A L I D A T E D DATA 

S A M P . 
N O . QCC M D E S C R I P T I O N 

S A M P L E 
S T A T U S CITY 

A I R S / 
S T O R E T LAY- B E G . B E G . E N D . E N D . 

STATE LOC NO SECT ER DATE TIHE DATE TIME 

025 TRIP BLANK 1 H A S T I N G S N E B R A S K A 0 6 / 1 5 / 9 5 0 8 : 2 0 0 0 / 0 0 / 0 0 0 0 : 0 0 



E X P L A N A T I O N OF C O D E S AND I N F O R M A T I O N ON A N A L Y S I S R E Q U E S T D E T A I L R E P O R T 

S A H P L E I N F O R H A T I O N ; A N A L Y T I C A L R E S U L T S / H E A S U R E H E N T S I N F O R M A T I O N ; 

S A H P . N O . 

QCC 

S A H P L E I D E N T I F I C A T I O N N U H B E R (A 3 - D I G I T N U H B E R 
W H I C H IN C O H B I N A T I O N WITH THE A C T I V I T Y N U M B E R 
AND Q C C , P R O V I D E S AN U N I Q U E N U M B E R FOR EACH S A H P L E 
FOR I D E N T I F I C A T I O N P U R P O S E S ) 
Q U A L I T Y C O N T R O L CODE (A O N E - L E T T E R CODE USED TO 
D E S I G N A T E S P E C I F I C OC S A H P L E S . T H I S FIELD W I L L BE 
B L A N K FOR ALL N O N - Q C OR A C T U A L S A H P L E S ) : 

C O H P O U N D 

U N I T S 

MGP ( H E D I A - G R O U P - P A R A H E T E R ) 
THE M E A S U R E D C O N S T I T U E N T OR 
OF EACH S A H P L E 
S P E C I F I C U N I T S IN W H I C H R E S U L T S 

CODE AND NAHE OF 
C H A R A C T E R ISTIC 

ARE R E P O R T E D ; 

B 
D 
F 
G 
H 
K 
L 
M 
N 
P 
R 
S 
T 
W 
Y 
Z 
1 
2 
3 
4 
5 
6 
7 

CAL I N C R E A S E D C O N C E N T R A T I O N FOR A LAB S P I K E D DUP S A M P L E 
M E A S U R E D V A L U E FOR FIELD D U P L I C A T E S A M P L E 
M E A S U R E D V A L U E FOR FIELD B L A N K 
M E A S U R E D V A L U E FOR H E T H O D S T A N D A R D 
TRUE V A L U E FOR M E T H O D S T A N D A R D 
CAL I N C R E A S E D C O N C E N T R A T I O N FOR FIELD S P I K E D DUP S A M P L E 
M E A S U R E D V A L U E FOR A LAB D U P L I C A T E S A M P L E 
H E A S U R E D V A L U E FOR LAB B L A N K 
M E A S U R E D C O N C E N T R A T I O N OF FIELD S P I K E D D U P L I C A T E 
M E A S U R E D V A L U E FOR P E R F O R H A N C E S T A N D A R D 
CAL I N C R E A S E D C O N C E N T R A T I O N R E S U L T I N G FROM LAB S P I K E 
M E A S U R E D C O N C E N T R A T I O N OF LAB S P I K E D S A M P L E 
TRUE V A L U E OF P E R F O R H A N C E S T A N D A R D 
M E A S U R E D C O N C E N T R A T I O N OF LAB S P I K E D D U P L I C A T E 
H E A S U R E D C O N C E N T R A T I O N OF FIELD S P I K E D S A H P L E 
CAL I N C R E A S E D C O N C E N T R A T I O N R E S U L T I N G FROH FIELD S P I K E 
M E A S U R E D V A L U E OF FIRST S P I K E D R E P L I C A T E 

OF S E C O N D S P I K E D R E P L I C A T E 
OF THIRD S P I K E D R E P L I C A T E 
OF F O U R T H S P I K E D R E P L I C A T E 
OF FIFTH S P I K E D REPL I CATE 
OF SIXTH S P I K E D R E P L I C A T E 
OF S E V E N T H S P I K E D R E P L I C A T E 

10-3 G R A H S ) 
PER DAY 

V A L U E 
V A L U E 
V A L U E 
V A L U E 
V A L U E 
V A L U E 

HEDI A CODE (A ONE -
OF THE S A M P L E ) : 

H E A S U R E D 
H E A S U R E D 
M E A S U R E D 
M E A S U R E D 
M E A S U R E D 
M E A S U R E D 

C) 

LETTER CODE D E S I G N A T I N G THE M E D I A 

D E S C R I P T I O N = A 

A I R S / S T O R E T 

DAI E/7 1 ME I N F O R M A T I O N 

W A S T E W A T E R , 

S A H P L E UAS 

OTHER C O D E S 

A = AIR H = H A Z A R D O U S W A S T E / O T H E R 
S = S O L I D ( S O I L , S E D I H E N T , S L U D G E ) 
T = T I S S U E (PLANT & A N I M A L ) 
U = WATER ( G R O U N D W A T E R , S U R F A C E WATER 

D R I N K I N G W A T E R ) 
S H O R T O E S C R I P T I O N OF THE L O C A T I O N W H E R E 

C O L L E C T E D 
L O C . N O . = THE S P E C I F I C L O C A T I O N ID NUMBER OF E I T H E R OF 

T H E S E N A T I O N A L D A T A B A S E S Y S T E M S , AS A P P R O P R I A T E 
S P E C I F I C I N F O R M A T I O N R E G A R D I N G WHEN THE S A M P L E 
WAS C O L L E C T E D 
B E G . D A T E = D A T E S A M P L I N G WAS S T A R T E D 
B E G . TIME = TIME S A M P L I N G WAS S T A R T E D 
END DATE = DATE S A M P L I N G WAS C O M P L E T E D 
END TIME = TIME S A M P L I N G WAS C O M P L E T E D 
N O T E : A GRAB S A M P L E WILL C O N T A I N ONLY B E G . 

D A T E / T I M E 
A TIMED C O M P O S I T E S A M P L E WILL C O N T A I N 
BOTH BEG AND END D A T E / T I M E TO D E S I G N A T E 
D U R A T I O N OF S A M P L E C O L L E C T I O N 

V = V A L I D A T E D 

D A T A OUAL 

C = C E N T I G R A D E ( C E L S I U S ) D E G R E E S 
CFS = C U B I C FEET PER S E C O N D 
GPM = G A L L O N S PER M I N U T E 
IN = 1 N-C H E S 
I.D. = S P E C I E S I D E N T I F I C A T I O N 
KG = K I L O G R A H 
L = L I TER 
LB = P O U N D S 
HG = H I L L I G R A H S (1 X 
MGD = M I L L I O N G A L L O N S 
HPH = H I L E S PER HOUR 
HV = H I L L I V O L T 
H/F = H A L E / F E H A L E 
H2 = S Q U A R E M E T E R 
H3 = C U B I C HETER 
NA = NOT A P P L I C A B L E 
NG = N A N O G R A H S (1 X 10-9 G R A H S ) 
NTU = N E P H E L O H E T R I C T U R B I D I T Y U N I T S 
PC/L = PICO (1 X 1 0 - 1 2 ) C U R R I E S PER LITER 
PG = P I C O G R A H S (1 X 1 0 - 1 2 G R A H S ) 
P/CM2 = P I C O G R A M S PER S Q U A R E 
SCM = S T A N D A R D C U B I C H E T E R 

' SQ FT = S Q U A R E FEET 
SU = S T A N D A R D U N I T S ( P H ) 
UG = H I C R O G R A H S (1 X 10-6 
U H H O S = M I C R O M H O S / C M ( C O N D U C T I V I T Y U N I T S ) 
U / C C 2 = M I C R O G R A M S PER 100 S Q U A R E C E N T I H E T E R S 
U / C M 2 = M I C R O G R A M S PER S Q U A R E C E N T I M E T E R 
1OOOG = 1000 G A L L O N S 
-f/- = POSI T I V E / N E G A T IVE 
# = NUMBER 

I F I E R S = S P E C I F I C C O D E S USED IN C O N J U N C T I O N WITH 
DATA V A L U E S TO P R O V I D E A D D I T I O N A L I N F O R M A T I O N 
ON THE R E P O R T E D R E S U L T S , OR USED TO E X P L A I N 
THE A B S E N C E OF A S P E C I F I C V A L U E : 
BLANK = IF FIELD IS B L A N K , NO R E M A R K S OR 

Q U A L I F I E R S ARE P E R T I N E N T . FOR FINAL 
R E P O R T E D D A T A , T H I S M E A N S THAT THE 
V A L U E S HAVE BEEN R E V I E U E D AND FOUND 
TO BE A C C E P T A B L E FOR U S E . 

I = INVALID S A M P L E / D A T A - V A L U E NOT R E P O R T E D 
J = DATA R E P O R T E D BUT NOT VALID BY A P P R O V E D 

QC P R O C E D U R E S 
K = A C T U A L V A L U E OF S A H P L E IS < V A L U E R E P O R T E D 
L = A C T U A L V A L U E Of S A H P L E IS > V A L U E R E P O R T E D 
M = D E T E C T E D BUT B E L O U THE LEVEL O f R E P O R T E D 

V A L U E FOR A C C U R A T E Q U A N T I F I C A T I O N 
0 = P A R A M E T E R NOT A N A L Y Z E D 
U = A C T U A L V A L U E OF S A M P L E IS < THE M E A S U R E M E N T 

D E T E C T I O N LIMIT ( R E P O R T E D V A L U E ) 

C E N T I M E T E R 
(1 A T H , 25 

G R A M S ) 



A N A L Y S I S REQUEST DETAIL REPORT 

COMPOUND UNITS 001 001 

ACT IVITY: 5-CS6HG 

002 003 

VALIDATED DATA 

004 

UV03 

UV04 

UV05 

UV06 

W V 0 7 

UV08 

UV09 

UVIO 

WV11 

UV12 

WV13 

WV14 

WV15 

WV16 

WV1 7 

WV19 

WV20 

WV21 

WV22 

WV24 

WV25 

WV26 

W V 2 7 

WV28 

WV29 

WV30 

C H L O R O M E T H A N E , BY GC/MS 

B R O M O M E T H A N E , BY GC/MS 

VINYL C H L O R I D E , BY GC/HS 

C H L O R O E T H A N E , BY GC/MS 

H E T H Y L E N E CHLORIOE ( D I C H L O R O M E T H A N E ) 

D I C H L O R O E T H Y L E N E , 1 , 1 -

DI C H L O R O E T H A N E , 1 , 1 , BY GC/MS 

D I C H L O R O E T H Y L E N E , 1,2, TOTAL 

C H L O R O F O R M , BY GC/HS 

D I C H L O R O E T H A N E , 1 , 2 , BY GC/MS 

T R I C H L O R O E T H A N E , 1 , 1 , 1 - , BY GC/MS 

CARBON T E T R A C H L O R I D E , BY GC/MS 

B R O M O D I C H L O R O M E T H A N E , BY GC/MS 

D I C H L O R O P R O P A N E , 1 , 2 , BY GC/MS 

B E N Z E N E , BY GC/MS 

T R I C H L O R O E T H Y L E N E 

D I C H L O R O P R O P r L E N E , C I S - 1 , 3 , BY GC/MS 

D I B R O M O C H L O R O M E T H A N E , BY GC/MS 

T R I C H L O R O E T H A N E , 1 , 1 , 2 - , BY GC/MS 

B R O M O F O R M , BY GC/MS 

T E T R A C H L O R O E T H Y L E N E 

T O L U E N E , BY GC/MS 

T E T R A C H L O R O E T H A N E , 1 , 1 , 2 , 2, BY GC/MS 

C H L O R O B E N Z E N E , BY GC/MS 

ETHYL BENZENE , BY GC/MS 

A C E T O N E , BY GC/MS 

i u G / L 

• U G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

• U G / L 

i u G / L 

: U G / L 

• U G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

: U G / L 

: U G / L 

i u G / L 

: U G / L 

i U G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

: U G / L 

i u G / L 

i 1 0 

i 1 0 

il2 

iio 

i 1 0 

il3 

i i o • 

i47 

iio 

i 1 0 

i 1 0 

iio 

i 1 0 

i 1 0 

i 1 0 

i40 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

iio 

i 1 0 

il2 

i 1 0 

i 1 0 

il7 

i 1 0 

i52 

i 1 0 

i 1 0 

:10 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i42 

iio 

i 1 0 

i 1 0 

iio 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

iio 

iio 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

iio 

i 1 0 

i 1 0 

iio 

iio 

i 1 0 

iio 

i 1 0 

iio 

i.10 

i 1 0 

iio 

i 1 0 

iio 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

iio 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i 10 

i 10 

K 

< 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

•10 

•10 

iio 

•10 

iio 

iio 

iio 

•10 

iio 

iio 

iio 

iio 

iio 

iio 

i 1 0 

i 1 0 

i 1 0 

i 1 0 

i i o . 

iio 

i 1 0 

iio 

i 1 0 

i 1 0 

iio 

i 1 0 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

i i o . 

iio 

iio 

•10 

iio 

iio 

iio 

iio 

il0 

ilO 

iio 

i 1 0 

i 10 

i 10 

i 10 

i 10 

iio 

i 10 

i 1 0 

i 10 

i 10 

i 10 

i 10 

i 1 0 

i 10 

i 10 

K i 

K i 

K : 

K : 

K : 

K i 

K i 

K : 

K i 

K i 

K : 

K i 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 



C O M P O U N D 

A N A L Y S I S R E Q U E S T D E T A I L R E P O R T A C T I V I T Y : 5 - C S 6 M G 

U N I T S 001 001 D 0 0 2 003 

V A L I D A T E D DATA 

004 

UV31 

W V 3 2 

W V 3 4 

UV35 

U V 3 6 

U V 3 7 

W V 4 0 

W V 7 8 

W V 8 2 

ZZ01 

Z Z 0 2 

ZZ04 

ZZ05 

C A R B O N D I S U L F I D E , BY G C / H S 

H E T H Y L ETHYL K E T O N E ( 2 - B U T A N O N E ) 

H E X A N O N E , 2-

4 - H E T H Y L - 2 - P E N T A N O N E ( H I B K ) 

S T Y R E N E , BY G C / H S 

X Y L E N E S , T O T A L , BY G C / H S 

D I C H L O R O P R O P Y L E N E , T R A N S - 1,3 

D I C H L O R O E T H Y L E N E , T R A N S - 1 , 2 

D I C H L O R O E T H Y L E N E , C I S - 1 ,2 

S A M P L E N U H B E R 

A C T I V I T Y CODE 

S U B S I T E , I D E N T I F I E R 

O P E R A B L E UNIT 

iuG/L 

iuG/L 

iuG/L 

iuG/L 

i U G / L 

i u G / L 

: U G / L 

i u G / L 

i u G / L 

iNA 

iNA 

i 1 0 

i 10 

i 10 

iio 

iio 

i 10 

i 10 

i 1 

i42 

iooi 

i c S 6 H G 

iMG 

i05 

K 

K 

K 

K 

K 

K 

K 

K 

iio 

iio 

i 1 0 

i 1 0 

iio 

i 10 

i 1 0 

i 1 

i41 

iooi 

i C S 6 M G 

inc 
i05 

K 

K 

K 

K 

K 

K 

K 

K 

iio 

iio 

iio 

i 10 

iio 

iio 

iio 

i 
i 
i 0 0 2 

i c S 6 M G 

iHG 

i05 

K 

< 

K 

K 

K 

K 

K 

iio 

iio 

iio 

iio 

•10 

iio 

iio 

i 
i 
i 0 0 3 

i c s 6 M G 

:MG 

i05 

K 

K 

K 

K 

K 

K 

K 

i 10 

iio 

iio 

i 10 

iio 

iio 

i 10 

i 
i 
i 0 0 4 

: C S 6 M G 

:HG 

i05 

K i 

K i 

K i 

K i 

K i 

K : 

K i 



A N A L Y S I S R E Q U E S T D E T A I L R E P O R T A C T I V I T Y : 5-CS6HG V A L I D A T E D DATA 

C O M P O U N D U N I T S 005 006 007 008 009 

W V 0 3 

W V 0 4 

WV05 

U V 0 6 

U V 0 7 

W V 0 8 

W V 0 9 

WV1 0 

UVI 1 

W V 1 2 

W V 1 3 

W V 1 4 

WV15 

W V 1 6 

WVl 7 

WV 1 9 

W V 2 0 

WV21 

W V 2 2 

WV24 

WV25 

W V 2 6 

W V 2 7 

W V 2 8 

W V 2 9 

W V 3 0 

C H L O R O M E T H A N E , BY G C / M S 

B R O M O M E T H A N E , BY G C / M S 

VINYL C H L O R I D E , BY G C / M S 

C H L O R O E T H A N E , BY G C / H S 

M E T H Y L E N E C H L O R I D E ( D I C H L O R O M E T H A N E ) 

D I C H L O R O E T H Y L E N E , 1,1-

D I C H L O R O E T H A N E , 1 , 1 , BY G C / H S 

D I C H L O R O E T H Y L E N E , 1.2, T O T A L 

C H L O R O F O R H , BY G C / H S 

D I C H L O R O E T H A N E , 1 , 2 , BY G C / H S 

T R I C H L O R O E T H A N E , 1 , 1 , 1 - , BY G C / M S 

CARBON T E T R A C H L O R I D E , BY G C / H S 

B R O H O O I C H L O R O H E T H A N E , BY G C / H S 

D I C H L O R O P R O P A N E , 1 , 2 , BY G C / M S 

B E N Z E N E , BY G C / M S 

TR 1 C H L O R O E T H Y L E N E 

Ll I C H L O R O P R O P Y L E N E , C I S - 1 , 3 , BY G C / M S 

D I B R O M O C H L O R O M E T H A N E , BY G C / M S 

T R I C H L O R O E T H A N E , 1 , 1 , 2 - , BY G C / M S 

B R O M O F O R M , BY G C / M S 

T E T R A C H L O R O E T H Y L E N E 

T O L U E N E , BY G C / M S 

T E T R A C H L O R O E T H A N E , 1 , 1 , 2 , 2 , BY G C / M S 

C H L O R O B E N Z E N E , BY G C / M S 

E T H Y L B E N Z E N E , BY G C / M S 

A C E T O N E , BY G C / M S 

i u G / L 

i u G / L 

i u G / L 

: U G / L 

i u G / L 

: U G / L 

: U G / L 

i u G / L 

: U G / L 

i u G / L 

: U G / L 

i U G / L 

i u G / L 

: U G / L 

: U G / L 

:UG / l 

: U G / L 

: U G / L 

: U G / L 

: U G / L 

: U G / L 

: U G / L 

: U G / L 

: U G / L 

: U G / L 

: U G / L 

iio 

iio 

iio 

iio 

iio 

iio 

i 10 

i 10 

iio 

i 10 

i 10 

i 10 

i 10 

'-. 10 

i 10 

': 10 

i 10 

'-. 10 

'-. 10 

'-. 10 

iio 

i 10 

i 10 

i 10 

i 10 

i 10 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

i 10 

i 10 

i 10 

iio' 

iio 

iio 

iio 

il9 

•10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 7 2 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 
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D I C H L O R O E T H Y L E N E , 1 , 2 , T O T A L 
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B E N Z E N E , BY G C / M S 

TR I C H L O R O E T H Y L E N E 

D I C H L O R O P R O P Y L E N E , C I S - 1 , 3 , BY G C / M S 

D I B R O M O C H L O R O M E T H A N E , BY G C / M S 

T R I C H L O R O E T H A N E , 1 , 1 , 2 - , BY G C / M S 

B R O M O F O R M , BY G C / M S 

T E T R A C H L O R O E T H Y L E N E 

T O L U E N E , BY G C / M S 

T E T R A C H L O R O E T H A N E , 1 , 1 , 2 , 2 , BY G C / M S 

CHLOROBENZENE; BY GC/MS 

E T H Y L B E N Z E N E , BY G C / M S 

A C E T O N E , BY G C / M S 

i u G / L 

i u G / L 

: U G / L 

i u G / L 

i u G / L 

i u G / L 

i U G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

i u G / L 

i U G / L 

: U G / L 

: U G / L 

: U G / L 

i u G / L 

: U G / L 

i u G / L 

: U G / L 

i U G / L 

i u G / L 

: U G / L 

i u G / L 

iio 

i 10 

ilO 

i 10 

i 10 

iio 

iio 

ilO 

iio 

•10 

iio 

ilO 

iio 

i 10 

i 10 

i34 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

iio 

i 10 

i 10 

i 10 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

ilO 

i 10 

i 10 

i 10 

i 10 

iio 

iio 

ilO 

i 10 

i 10 

i 10 

iio 

i 10 

i 10 

iio 

i 19 

i 10 

i 10 

i 10 

iio 

i 10 

i 1 0 

i 10 

i 10 

i 10 

i 10 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

iio 

i 10 

i 10 

i 10 

iio 

iio 

iio 

ilO 

i 10 

iio 

i 10 

i 10 

i i o . 

i.10 

i 10 

i 16 

i 10 

i 10 

i 10 

i 10 

i 10 

': 10 

i 10 

i 10 

i 10 

i 10 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

•10 

ilO 

ilO 

iio 

•10 

•10 

•10 

•10 

iio 

•10 

ilO 

i 10 

i 10 

i 10 

iio 

i 10 

iio 

i 10 

iio 

iio 

i 10 

i 10 

iio 

i 10 

i 10 

i 10 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

ilO 

iio 

iio 

ilO 

iio 

ilO 

iio 

ilO 

iio 

ilO 

ilO 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

i 10 

iio 

i 10 

i 10 

K i 

K : 

K : 

K i 

K i 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K : 

K 

K 

K : 

K : 

K : 

K : 

K : 

K : 



A N A L Y S I S R E Q U E S T D E T A I L R E P O R T A C T I V I T Y : 5 - C S 6 M G V A L I D A T E D DATA 

C O M P O U N D U N I T S 016 018 018 019 020 

WV31 

W V 3 2 

W V 3 4 

WV35 

W V 3 6 

W V 3 7 

W V 4 0 

ZZOl 

Z Z 0 2 

Z204 

ZZOS 

C A R B O N D I S U L F I D E , BY G C / M S 

M E T H Y L E T H Y L K E T O N E { 2 - B U T A N O N E ) 

H E X A N O N E , 2-

4 - H E T H Y L - 2 - P E N T A N O N E ( H I B K ) 

S T Y R E N E , BY G C / H S 

X Y L E N E S , T O T A L , BY G C / H S 

D I C H L O R O P R O P Y L E N E , T R A N S - 1 , 3 

S A H P L E N U H B E R 

A C T I V I T Y C O D E 

S U B S I T E , IDENT IFIER 

O P E R A B L E U N I T 

iuG/L 

iuG/L 

iuG/L 

i U G / L 

i u G / L 

i u G / L 

i U G / L 

iNA 

•NA 

•10 

ilO 

ilO 

iio 

ilO 

iio 

iio 

i 0 1 6 

i c s 6 M G 

iMG 

ios 

K 

K 

K 

K 

K 

K 

K 

ilO 

ilO 

iio 

i 10 

i 10 

iio 

i 10 

i 0 1 8 

i c S 6 H G 

inc 

ios 

K 

K 

K 

K 

K 

K 

K 

ilO 

ilO 

iio 

i 10 

i 10 

iio 

iio 

i 0 1 8 

i c S 6 M G 

inc 

ios 

K 

K 

K 

K 

K 

K 

K 

•10 

i 10 

iio 

ilO 

ilO 

iio 

•10 

i 0 1 9 

: C S 6HG 

inG 

ios 

K 

K 

K 

K 

K 

K 

K 

i 1 0 

iio 

iio 

ilO 

iio 

iio 

iio 

i 0 2 0 

: C S 6 H G 

inc 

i05 

K i 

K : 

K : 

K i 

K i 

K : 

K : 



A N A L Y S I S R E Q U E S T D E T A I L R E P O R T A C T I V I T Y : 5 - C S 6 H G V A L I D A T E D D A T A 
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W V 1 4 C A R B O N T E T R A C H L O R I D E , B Y G C / M S 

W V 1 5 B R O M O D I C H L O R O M E T H A N E , BY G C / M S 

W V 1 6 D 1 C H L O R O P R O P A N E , 1 , 2 , BY G C / M S 

U V 1 7 B E N Z E N E , BY G C / M S 

U V 1 9 T R I C H L O R O E T H Y L E N E 

W V 2 0 D I C H L O R O P R O P Y L E N E , C I S - 1 , 3 , BY G C / M S 
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TOP OF ^ ' 
PROTECTIVE CASING ^ — 

TOP OF CASING '^ fl^iH.f^yi 

GROUND 
SURFACE. 

TOP OF 
GROUT 

i ^ l i . ? Mi^jja 

2' 
BOTTOM OF 
PROTECTIVE CASING 

/ 

/ 

V 

BOTTOM OF 
OUTER CASING 

TOP OF S E A L _ 

/ ^ A 

/ o G 

TOP OF 
FILTER PACK 

TOP 
OF S C R E E N _ 

\ 

//a is*-

/ / ^ • ^ 

CENTRALIZER 
DEPTHS h / o ^ i ^ 

BOTTOM 
OF SCREEN 

/ 

\ 

K 

j s - : ! . ^ / C3t.&r--) \ ^ 

T O T A L PgPTH ^ 3 T . r ^ 

REFERENCE POINT FOR DEPTHS IS 
GROUND SURFACE 

LOCKED-DATE T / / ^ ^ 

SURFACE SEAL TYPE ^ ^ ^ c ^ f ^ 

' m m THICKNESS f) " 

BOREHOLE DIAMETER . Z ^ i ^ 

CASING TYPE 5"̂ /-̂ ^ 4 ^ j V c 

V " 

DIAMETER ^ " ^'t.n.-^A 

•OUTER CASING TYPE ^ ^ 

^DIAMETER _ _ _ i r 

GROUT TYPE ^ ^ ' ^ r ^ j ^ v J^> . i ^ i 

SEAL TYPE /^^^T*^^<f /ct.LgT^ 

> 
SCREEN TVPP 5r>»^̂ ^«>53 (Ju<^ 

DIAMETER _ _ _ ± l _ S £ f L 
SLOT .«;i7P <^>g> ô 
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IMORRISON KNUOSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Shoot , . o f . C 
Ppofoct Numoor 

- ^ r S ^ a ^ ^ - 7 ' S Q 
Hote Numoer 

Projea: 
^ . t ^ f H 6>«/tV>t<- fcr//g'5 ^ t t ^ i A jAD*^irtCJi,r<iA jCUr 1 

Locai»n: ^Vj>«? O*—*^'^'*-*-, <N/i'.xr/'.vv->»>r 5><>C 

rv Ui 

a .2s 
UIUIO 
Off lM 

SAMPLE 

CC 
Ul 

l i j f f l 

ii 

ec 
IU 
> 

' 8 

STANOARO 
•nun 
TEST 

(M) 

O 
ffl 
SO 
t o 
M . -

SOIL DESCRIPTION 

Name, color, grain size, sotting (or gradation), p last idty, 
weatner ing, mineralogy, indusians. angularity, moisture con ten t 

CoArt^v*^ <-/x-^ P A O C ^ 

/ ^ 

1 ^ ^ ^ 
IJ^-? — 

)A.c 

/ 3S— 

rt«^^ 

.«»» I ^ ' ' \fj 
/oo 

'51 
24-5fc^6 

5 v ^ 

5^ 

;^ r5>«:>. t . / ^ ^ * / * T f S , ^ f a j = r f J A ^ - S ^ - f - i ^ - ^ l >LZ-»5A_ 

• T c i C / A * ^ 

Ay<a^O,zcP>JACM. S A - ^ ^ U ^ ; 3 ^ . Z 7 - ; : * 7 . > T ' I , LZ ->^7 

^Tc/vw-ff . 5 y w / ^ 2«»yC - C / - ^ S ' i * ^P^ T ^ ^ c c T J r c T ; -

T>*fa-r T**<£ SA>^P t« ^«i£ <»̂ »*S J H A V ^ ^ >3«r tZ_/l fiCT? o y 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICED GROUP 

BOREHOLE LOG 

Sheet. / , of. 3 
Profoct Numoor 

Hote Numoer 

S L - ' ^ 
Projea: 

^61^-i-U LcK^df,/ / ( { t /C 'S 
Locanon: 

^di^-ilnc^S , N t . 
Cooromates: 

A/- 27' /3yz,3/ f ^-za^m't io °""?rr^ jx:ii t n c ; 
' • ^ - — 

Depm Casmg A'Size: Drill Make and Model /CMomg M«neai j n t m a i U t o n a m U U a i l U f a ' a g aa,m„.,ma. . Oeptn lop ot Rode Hote Size: 

Elevation: 

/ 9 / / . ^ 
Angle andBearirtg: Oopit) Bottom of Hoto: 

Water Level: 

l i f - F " / 
Rukl & Additives: Oate Stan: OateP in^ : 

. R-DO(̂ /Cc liAh^AlAA r̂xcL 1 
Ul 

a-i(c 
U I U I 3 
Off lM 

SAMPLE 

OC 
U l UiS 

ii 

ec 
Ui 

U 
Ul 
IC 

STANOARO 
KNETNATION 

TEST 
RESULTS 

6--«--6" 
(N) 

O 
ffl 
SO 
v o 
M,^ 

s o n . OESCRIPTION 

Narrte, color, grain size, sorting (or gradation), plastidty, 
weathering, mineralogy, indusions, angularity, moisture content 

{'=> — 
)\f\P-

/ .C 

'be 

Vc — 

^ 0 -

,(< 

c\ 

6^-t/(M^ 

<iJ\i 

^^ 

Cidii 

a 

cu 

CL 

CK-

cc:^'^rtAjc.ti6^ d-€t>r/^' 1 ^ / o % deJ r i ^ 

<S(Ciifcfe(i VdYif f.nn ca t^ ar&.ins 

N "' io (JArf^ broW'-y /oy.,4 d a ^ iv'-^(^ Same <?i/f 
VCrw c ^ c M i t i ^ v / / AocI-f^JKi^- Sa.rvd c}ret.\nS 

i ^ t SM 

m 
C^fli 

H 

CL 

3o - " i s - y - f \ c f ' V i d qrft('(0 Sa/^c / , o/<! ln jC-

S o i i ^ r0ur-id€-c^-fc So.i?- (TTUr^Itc( , 0 ( ^ 1 ^ 

^y -W 2. tc^mS- CIS 3 0 - 3 5 ' j-^f^ri/CLf 

fc- ^A.rk hrctu>Y\, (iô n\A> , ( i t f le ft:> I'U; i/.f • ̂ o-\i«5~ 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Shoot ^ " . o f . 

Profoct Numoor 

Hole Numoer 

Projea: 
Sc'iJl^ Uxn^f\l\ hi? ' ; . 

Lrn'annn: 

sola. 

z o 

i 
UIUI 
O O 

SAMPLE 

5 
E 
Ul 

llJffl 

ii 
H-Z 

c 
IU 
> 

/ O o 
Ul 
E 

STANOARO 
R0IETR4TION 

TEST 

6"-6--6" 
(N) 

O 
ffl 
SO 
t o 
M - I 

DESCRIPTION 

Name, color, grain size, sortiitg (or gradation), plastidty, 
weatnering, mineralogy, indusions, angularity, moisture content 

{pb— 

It — 

tM ̂ "^ 

/)tf^ 

till A tu^l'^^ 

20-

9c 

(co 

lie — 

C^^^ ' ^ ^ 

S W 

^5-//9t5-hn(L to fruec/ioir̂  dfa.i>) 60-'^^ V^ _ 

iA(?-fo Yw' c \ i^*^^Wc, l u r ^ t r ^rouAs i<Lt\(L-i^ — 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Sheet. :> .of 3 
Profoci Numoor 

2 7 ^& - O l 
Hoto NumOor 

S L - 3 
Projea: 

'^vd:L^ LatJ i f ^ l l > /̂/f=^^ 
Lofjww: 

HA^J^VIQ^, N / ^ 

z o 

i 
Ui 
- I 
Ul 

Ui 

z$^ 
»-Oti. 
u i u i s 
OfflM 

SAMPLE 

$ 
u,ffl 

ii 
> 

"8 
Ul 

E 

STANOARO 

TEST 
RESULTS 

(N) 

O 
a s o >-o 
M - I 

SOILOESCRiPTlON 

Name, color, grain size, sorting for gradation), plastidty, 
weatnering, mineralogy, indusions. angularity, moisture coment 

(IC — m 

no-

w 
u 

(lie TD^^ 

J f̂" 
5o% 

Ke t r ^ Y 

C M £ - 37^^ 

C M C i ^ ^ ^ 

C M £ 

i— 
SprrO 

TLT-

^W 

^ N \ 

K-ed/U»vi 4cVeft4 Q>ctyS^ <5QKuL.5ub / ( ^ - 5 - / 2 g 
routedeJ , , 

p^evqr<v^<^( W ( 4 ^ SornC grac^^e's LLp -(c. (" rf;'aivx«h6 

V.f- -ft-. Cenjar^A' ^o,>-\<^ I SccMtyea v. C o a r i ^ (\y0<\f^9 

l 3 ^ l c ' 3 ^ . ' Z - - ^ n S U)<!L6 a [oL f̂Lv^ 0^ r ^ ' i \ ^ 

OrtKy^C 'S^K(/^ed l^^iJ^YiW - yrJ/^-t-vi o l ^vw^e^ 

5T 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Sheet. / 
, = . ^ 

Projea Numoer 

7-lS(c--a/ 
Hote Numoer 

Projea: 

^vJ3^ u^Jjn l di/.f.s 
Locatnn: 

H<^^ii ^ ^ S ^ 
Cooromates: 

N ' Z737?3.^93 £-Zo^>/hfH.ooo 
Oriiling Contraaor 

-3•^g On I i m ir Drill Make and Model /Ortiimg u«ned: 
CMe f \ l \ j ( Y\o\[oiA ^ t ^ (KiygtC 

Depm lap of Roctc OapmCasmg& Hote Size: 

Tl 
Elevation: 

/ ? /3 , -5 
Angle M m Visn. and Bearing: 

MtA. 
Dopth Bottom of Hoto*. 

17^ 
Water Level: 

i/j?'-Z.Cp bq4 
Ruid & Additives: 

m 
Date Start: 

5(3i(Ay 
OatePintsn: 

'UU'l'y^ W^rll6t"i\tutA 
^ 

Ul 

^ O U . 
a . _ i E 
U l U i S 
Off lM 

SAMPLE 

E 
Ul 

E 
« U i 
U i B 

^l 

E 
Ui 

STANOARO 
WNETRATION 

TEST 
RESULTS 

(N) 

O 
ffl 
SO 
>-o 
M - I 

SOILOESCRiPTlON 

Name, color, grain size, sorting (or gradation), plastidty, 
weamering, mineralogy, indusions, angularity, moisture content 

10 — Â 

.,1 

. ^ • ^ 

A^ 

.AV^ 

/ iC 

30 — 

H O — 

3 P ' 

Q 

^ ^ 

y ^ 

Uctt*^A«> 

J^^' 

_Ci<^ 

CL 2 . ; ^ (̂ cw>k. b r o w o Sa-^/it/ cXo^evj C.'tlr ~ fopscVt 

rw 2-27 

brcUio <r l lK cloLj ^ • f id '^ \-vx{j(9| 

CH 27-35 
Settle a s a^c-yjz- A I 'L I 

CH •35-5-2 

^ ^ 
6A'^e c\5 OLbG(/c Kv»\jedi u^v\ k̂ 'C>U)n 

>_£f'1' 



MORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICEiS GROUP 

BOREHOLE LOG 

Sheet . 2. . o f . }L 
Ptofoct Numoor 

2 7 5 6 ' O f 
Hole Numoer nunsjer ; 

^L-Aci 
Projea: 

So^K^in La^fJfWl dX/rS 
LorjTBin: 

^Q<=>-{)nq5, M g ' 

Ul 

O . 2 E 
U I U I 3 
Off lM 

SAMPLE 

IC 
Ul UiS 

ii 
l - Z 

E 
Ui 

> "8 
Ui 
E 

STANOARO 

TEST 
RESULTS 

6'-6--«' 
(N) 

O 
ffl 
SO 
>-o 
M - I 

SOILOESCRiPTlON 

Name, color, grain size, sott ing (or gradation), plasticity, 
weamer ing, mineralogy, indusions, angularity, moisture con ten t 

I M ^ ' 
L" "̂ -̂ 4 

["> C,^1 •^—m 

CtL-Hi. iCf-^ 

i £ ^ _ H f i 

SKI 

>cc>n l l - 3 M - 5 9 C L 

C M ^ 

^ 0 - H 7 r 4 ^ 

ip"^ 

i u i = Ific 

I ' ' 1^ 

i ' J ^ ' l %T 

<? 

^^'-> 

fe^^^T 
|0cr4 

100% 

U-' io-SC. i i r 

CL 

52-j^5 ( i ( O L ^ f l S / ^ ^ (Xty^cunfs o f c L o ^ ) yny)in^-

S' i i r irJiU^ soiyiC^ V'^- ' b ' ^ ^ d , da^-^w? 

^ ' ' " ' ^ l.'cjK-i brown - y o M , "S'̂ -^Y clo-cj . veWic^-

I t̂ C'«•̂  s f a ' i n , ioc3 ( ( c ' C ' k ^ ( . k ^ k^oo fs j (?A(SC? SKno-l l 

ClC>-r(ocKicc<:.6oiA.<, "SpfCS Q C ' ^ A ^ ( < i d -fZ-y/ou-QO IAX 

3 5*4' " i ^ l f & 5 % cLtx-^ 

t^ ' ' i ( r i -^ Ui^iow U 
6 ^ _^^A^^^d d r k . b^oi^rx f o re^^^rt^^sti | i A I -i^ 

i cS ' IP^ . Vz 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Sheet. .J .o f . 

Projea Numoer 

D i 21 ?6 
Hdo Numoor 

Projea: 
S o u - f l . U J r / / / m / X - b 

Location: 

t l rA<>l>'^< , Mf. 

Ul 

zS 
UIUI 
Offl 

SAMPLE 

E 
Ul UiS 

ii 
»-z 

> 
E 
Ul 
> 

"8 

STANOAItO 
peiETiunoN 

TEST 
RESULTS 

6'-6 ' -6 ' 
(N) 

O 
a s o >-o 
M-I 

SOIL OESCRIPTION 

Name, color, grain size, sotting (or gradation), plastidty, 
weamering, mineralogy, indusions, angularity, moisture content 

(1 
. ' $ 

^P' 

\o H5 

\ 1 0 — 

l - ^ / 

itH^' 

m3^' 

uO-

? 0 — 

^W 

/ 0 6 - l O h •:> OifO^ <^rzejri •ff u-C(l(?uOs OvoL*va£ V-f 

*3'.i 

- t e V 

^ ' 

[b^-

| 7 C _ 

5pl ' ' f 

CMC 
112') 

I 2 M - H 

C MS 

5pl.t Of'̂  

CxX-t^-f 

M -14 -
2 3 - -2.1 SW ^1 •2'4. 5 - l7.(o .== ^^^^ ^^ .d -

< V / 

10 "A 

• l c t \ 

• i n 

3" to 

^ 

'iP^ li- tl 
O'k 

^ i U ^ 

SVJ 

So - 7 3 

— f i n d i o VC>ru tC(3,trse.- Q i ^ f x i t n 5o.^->o 

aî <J p-&(d-&pai<~5 . ^0 * ^ <|-*-̂ -««-rl̂  ' pt>orU Seifieo 

W'-e-U sc'^+'^ci '?£>% c ĵ.o.Q/̂ 4t LOULI 3 O % f€(Aipc<ir-t- p^»^ 

135-f 3 -̂. 

f ine, -fo cca'-s^- o r a i n s.v>-^ l/\)ifU Sf-<^'^^^^ 

'5. l-Kj , v<̂ r-̂  f-VuC "lo coio-rse Qra io Sĉ <ltJ lo-lS^/o 

roiair^ 

C c c r ^ y e ^ ^ p : i . t C - j S ' L <,> H s ^ 7 c - F O % V.f. j ^ m j ^ ^ t 

cU4: 

! C-^-' - I (-; / 

V V w 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Shoot. i L _ Of . 1 
PfOfOCt NumDOT! 

•2-1 5fe 'Ol 
Hole Numoer 

SL'H.c\ 
Projea: 

"Sci^H-i Lc^v^rlf,)] R f / f S 
I wjiMin: 

Has-f/<v|5 , Ne 

z 
O 
$ 

z S ^ 
»-OU. 
& _ i E 
UIUI3 
OfflM 

SAMPLE 

tc 
w 

IC 
« u i 
uiffl 

ii 
•-Z 

> 

"8 

STANOARO 

TEST 
RESULTS 

(N) 

O 
ffl 
SO 
>o 
M-I 

SOILOESCRiPTlON 

Name, color, grain size, sotting (or gradation), plastidty, 
weamering, mineralogy, ittdusions, angularity, moisture content 

\ $ o — 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Sheer. 
/ ^ 

Projea Numoer 

215G -Cl 
Hole Numoer 

SL-sJ 
Proieci: 

^yct-hh U n d 3 l i Z f / f S 
Location: 

l /c \< i .AC^5 ^ < / <^ 
Cooramaies: 

t \ l -Zni3^/-o1H C-2^9H&7/-Sc7C 
Onlling Contractor 

J ^ ^ Dr./(.nq 
I Make ana Moaei /Ocuung WMnoo: 

/aiion: Angletroirr^rirai 

Depm 1bp ol ROCK: Depm Casing & Size: Hote Size: 
? 

Eievaiion Angle irom'VBrt^arKi Beanng: Depm Bottom of Hote 
• n q ' 

Water Levei: 
^ T 

Ruid & Additives: 

AL 
Date Son: arc; Oate Finisn: . 

blztl9S 4v.^f<(?^nlhncfi 

H-OU. 
O . - I E 
UIUJ3 
O f f l M 

SAMPLE 

tc 
Ul 

Ui 

ii 
l - Z 

Ul 

u 
Ul 
E 

STANOARO 
PENETRATION 

TEST 
RESULTS 

6--6--6' 
(N) 

u 
3 
O 
ffl 
SO 
>-o 
M - I 

SOIL DESCRIPTION 

Name, color, grain size, sorting (or gradation), plastidty, 
weamering, mineralogy, indusions, angularity, moisture content 

10 — 

IC 
S\0 

^cS^ 

Zc 

3c — 

H e — 

5o — 

. '̂̂ y m 

^ ' p^ 

ro-̂ o -v 

I ttfi 
n. '-

^•vcHiV f CL-

C+J 

0 -2 . f o p s o i ( 

- 2 ^ broLJh € ' ' l w Cteuu,- f ' ^ >fS .̂ , ve r t J rvz^fs I , vcr i j 

"a+ir. 

C uH A £«]-

CH i r - 3 ( 

^001:54- vet u li{{U -(e > ^ v/it- <^rcLtn Sai-v:! , 

c i^H,. (TH • ^ i - - ^ M 

^C 
C t^TT (' ^ q ^ 

S.c(r^ (kS (K^c\/€.,Coic>r r ka^^^£ - io 

HH-s? 
r L 

I l.v'Hi' > 1 H^ 

'yP.qr^. t r^ SAnd^ S 3-ry C^^-j O^f^ ^ ^ 

(̂ fftY>-J' "fp" dr\. j 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Sheet. Z^o^JL 
Pfojea Numoer: 

i iscp 'Oi 
Hole Numoer . 

Proiect: Scu-ih U^fid lei/fs Location: 
flci'bUnq>,/Ve. 

z g 

I 
Ui 
- J 
Ul 

a . - iE 
U I U I 3 
Off lM 

SAMPLE 

5 
s 

E 
•eui 
UiO 

) - Z 

E 
Ul 

> 
" 8 

Ul 
E 

STANOARO 
PENETRATION 

TEST 
RESULTS 

6--€--6-
(N) 

U 
o 
ffl s o >o 
M - I 

SOIL DESCRIPTION 

Name, color, grain size, sorbng (or gradation), plasticity, 
weatnering, mineralogy, indusions, angularity, moisture contem. 

CpO— 

\\0 \ 

l o — 

to 

ClX^t Aia' i 

U i ^ i ' f <)5 

?* 

l"̂  
y 

(/C/' m 

|co — 

i ic— 

* 

Spl, -j g)t^c-

Ccx^. 

Cu-H> 

i ^ q ^ 

r u 

C L 

(.1 

.>1 

- ^ ^ 3 J , ^ t,''t)LAir\ ^.'l-l-vj douu \joi-t^ <^u>A<jr(J 

•VL315 U- U-c>oi>^ cU^-Cu 5.'If w/56ivd-<urJ 

V-f- i o -^.'riC c\r<5.ir, ^aind ^L^-C,(| 5,or4-e.<:( ^ ^ î̂ -b 

^5' - ± £ j - f r c ^ Cu.-Hlr^Cl5 - T i n t q r c ^ i O Sc<»^w ; 

-fciMŷ C; I H C-v 5<)„^ Q^M{^r<A 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Sheet. 3 .o f . 
U 

Profoct Numoor 

Hoto Numoor 

Projea: 

Sg^vjh U n j ^ i K Rr/F.S 
Location: 

Hqsl I o ^ N>-

Ul 

Z S ^ 
»-OSL 

_ a . - i E 
^ UilU3 

OfflM 

SAMPLE 

E 
Ul UlS 

^ ^ 
l - Z 

E 
Ui 
> 

"8 

STANOARO 
PENETIUnON 

TEST 

(M) 

O 
B 
SO 
>o 
M - i 

SOILOESCRiPTlON 

Name, color, grain size, sotting (or gradation), plastidty, 
weamering, mineralogy, indusioRS, angularity, moisture content 

l> â  

(2C— 

I H - C — 

JIM 

C(^C 

C ^ € 

• S C -

\'cC-

\ 1 n 

CMt 

4^xi-i 

^..•C-cri^'t 

^M 

^ » . - -

f ^g - ' 2 I -( /ne. 4-0 Cooirs^ qro^vn Scv̂ -̂ ĉ  <-»/goH-^ire^-
^ r c x v c t S I Sc«4:uLr<v|-~ec( 

^ rcrvy-r^^-«^ , I f 4f WNi(t/̂ ^L>»^ br<2xoi0 

V£rv.< cy)(y-f^ ct yo~iia£r . 

^I'vxMJ V(€-fV«"f rvccUd^-'? '^f c lc^^C^ \ v ^ < . y \ o J — 

\ i 3 f - | H ( 9 v f . 4c f i r ^e^ ai^(\^"n 5"awicl to/c,a>-( feyt i 



IMORRISON KNUDSEN CORPORATION 
ENVIRONMENTAL SERVICES GROUP 

BOREHOLE LOG 

Shoot. ^ . o f . 1 
Profoct Numtwr 

37^r--275(^ ' 0 1 
Hoto Numoor 

^ L ' ^ d 
Projea: 

^^^4-u u^df i i f̂ yps, 
iLoc&DOni 

SLDI 

$ 

Ui 

0 . . ^ E 
U i U i 3 
O O M 

SAMPLE 

$ 
Ul 

z 
U i § 

H-Z 

> 
E 
Ul 

> 

'8 

STANOARO 
PBCTfUOION 

TEST 
RESULTS 

S'-6'-6-
(N) 

O 
ffl 
S O 
s o 
M-I 

SOIL DESCRIPTION 

Name, color, grain size, sorting (or gradation), plastidty, 
weamering, mineralogy, inclusions, angularity, moisture content 

\10— i^ffjff'"^ 
11^.3 - I S C . 3 |-f. I t f w / i f l u r r v hrO\AO , ^ ' i K | , f i r v € . -i in 

Vdi-'j ccCKfCe. c r̂cw-e I. -frc\_eu? o-T cCa^. Sc^3U-red 



ATTACHMENT C 

3780\2756\summary.dri (9/05/95) 



STATE OF NEBKASKA 

May 9, 1994 

D E M R T M E N T OF ENVIRONMEmAL QUAUTY 
Randolph Wood 

Dineror 
Suita 400. The Atrium 

1200 -N" Street 
P.O. Box 98922 

Lincoin. Nebraska 68509^922 
Phone (402) 471-2186 

E. Benjamin Nelson 
Governor 

In o r d e r t o c l a r i f y some of t h e confusions r ega rd ing f i e l d i n v e s t i g a t i o n 
d e r i v e d w a s t e s g e n e r a t e d a t Superfund s i t e s in Nebraska, t h e Nebraska Depanrment of 
Envi ronmenta l Q u a l i t y has cons t ruc ted a Decision Tree as fol lows t o provide a g e n e r a l i z e d 
g u i d e l i n e f o r you t o make up a p lan for the s i t e , and/or t o c o n t a c t t h e r i g h t s e c t i o n fo r 
o b t a i n i n g t h e n e c e s s a r y permi ts and/or approvals . Please be aware t h a t t h i s i s a 
g u i d e l i n e f o r conduc t ing f i e l d work a t a VOC contaminated superfund s i t e s a t t h e p r e s e n t 
t i m e , and t h e c o n t r a c t o r has t h e r e s p o n s i b i l i t y t o determine and handle waste in 
accordance w i t h r e g u l a t i o n s . 

(A) 
Derived Solid Waste 

Screening on-site (HNU, OVA) 

<5ppm >5ppm 

Disposal on-aite 
or sent to licensed 

Landfill 

Drumed, conduct 
TCLP test 

detectable 

>TCLP 

non 
d e t e c t a b l e 

<TCLP 

Handled as 
haza rdous 

was t e 

Special waste , 
recjuire s o l i d 
waste permit 
t o d i sposa l 

Regular waste, 
d i s p o s a l on s i t s , 
o r s en t t o l i censed 

L a n d f i l l 

An Etiual Ooporrunny/AffimuBw Aaon Emplayr 

'•<•« af in t0y . M I n i^^-fi-.-f^ l a e ^ 



Derived water waste 

Monitoring (BNU, OVA)' 

<1000 gallons/well 

X 
>1000 ga l lons /we l l 

D i s c h a r g e o n - s i t e 
w i t h i n t h e contaminated a r e a , 
no p e r m i t r e q u i r e d . 

D i s c a r g e t o s a n i t a r y or 
s torm sewer , pe rmi t s 
o r a p p r o v a l r e q u i r e d 
by t h e S t a t e and t h e C i ty . 

X 
Permits or approval 
requi red by the S t a t e and 
City for d ischarg ing 
a l t e r n a t i v e s 

For s o l i d d i s p o s a l approval you may contact ; 
S t eve Kemp (402) 471-4210 

o r K e l l y Danie lson (402) 471-4210 
I n t e g r a t e d Waste Management Section 
A i r and Waste Management Divis ion 
NDEQ 

For water discharge permits or aporoval you may contact: 
Clark Smith (402) 471-4209 

or Ron Asch (402) 471-2188 
Permits and Compliances Section 
NDEQ 

For Hazardous Waste ID# or questions you may contact: 
Teri Swarts (402) 471-4217 
Hazardous Waste Section 
Air and Waste Msmagement Division 
NDEQ 

KD/ds 

An Equsi Opporrunny/Afftrmanvw Aaon cmQh^tr 
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Investigation Derived Waste Summary 
South Landfill RI/FS, Part I Reld investigatiorv-May, 1995 

Weil Location Sample Depth 
SL-1 0 to 5 feet 

10 to 15 feet 
20 to 25 feet 
30 to 35 feet 
40 to 45 feet 
50 to 55 feet 
60 to 65 feet 
70 to 75 feet 
80 to 85 feet 
90 to 95 feet 

100 to 105 feet 
110 to 115 feet 

120 to 
180 feet 

Core; 124.9-126.0 
Core; 125.5-128.2 
Coro;128.6-133.5 
Core; 158.3-159.4 

Waste Bin 

HNu (PID) Reading 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.2 
0.2 
0.2 

No cuttings samples 
collected at surface 

At baclcground 
At background 
At bacl<ground 

0.2 
At background 

Weil Location 
SL-2 

Sample Depth 
0 to 5 feet 

10 to IS feet 
20 to 25 feet 
30 to 35 feet 
40 to 45 feet 
SO to 55 feet 
60 to 65 feet 
70 to 75 feet 
80 to 85 feet 
90 to 95 feet 

100 to 105 feet 
l lO to l lS fee t 

120 to 
140 feet 

Core;125.0-126.5 
Core;125.3-128.6 
CorB;129.0-133.6 
Core;133.5-135.6 
Core;138.8-139.8 

Waste Bin 

HNu (PID) Reading 
No Sample Screened 
No Sample Screened 

At background 
At background 
At background 
At background 
At background 
At background 
At background 
At background 
At background 
At background 

No cuttings samples 
coileaed at surface 

0.2 
0.1 
0.4 
0.2 
0.2 

At background 

Notes: HNu readings not 'At background* are the needle deflection over background in parts per million (ppm) 
Background readings mean that the measurement did not change from ambient air readings 



I n v e s t i g a t ori D e r i v e c j Wastes ; Summary 
Soutl-i L a n t d f i l l R I / F S , P a r t 1 F . i e l d I n v e s t i g a t i o n - M a y / J u n e , 1395 

HNu (PID) Reatding 
fit Backgrounc j 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 

L9 fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 
fit B a c k g r o u n d 

Well Location 
SL-A 

Sample De •pth 
<3 to 5 feet 
10 to 15 
£0 to £5 
30 to 35 
40 to A5 
50 to 55 
&0 to 65 
70 to 75 
80 to 35 
90 to 95 

feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 
feet 

100 to 105 feet 
110 to n [5 feet 
120 t o 125 f e e t 
Core;l ' iE:&.5 t o i ; 
C o r e ; l £ 9 t o 134 
C o r e ; 1 3 4 t o 139 
C o r e , - 1 3 9 t o 140 
W a s t e B i n 

Wel1 Locat ion 
SL-3 

Sample Depth 
0 to 5 feet 
10 to IS feet 
£0 to £5 feet 
30 to 35 feet 
35 to 40 ferret 
50 to 55 feet 
&0 to &5 feet 
80 to 85 feet 
90 to 95 feet 
110 to 115 feet 
1£0 to 1£5 feet 
Core;1£4 to 1£9 
Core;l£9 to 134 
Core ; 1.34 t o 138.5 
Core;138.5 to 139. 
Waste Bin 

HNu (PID) Reading 
fit Background 
fit Background 
fit Background 
fit Background 
fit Background 
fit Etackground 
ftt Background 
fit Background 
fit Background 
fit Backgr-ound 
fit Background 
fit Background 
fit Background 
fit Background 
fit Background 
fit Background 

Note: Background readings mean that the measut^ement did not 
change from arnbie'rit air readings. 



Investigation Derived Waste Sunmaxy 

South Landfill RI/PS, Part I Pield Investigation--May/June, 199S 

Well Location Sample Depth 

SL-4 0 to S feet 

10 to 15 feet 

20 to 2S feet 

30 to 35 feet 

40 to 45 feet 

50 to 55 feet 

60 to 65 feet 

TO to T5 feet 

BO to 85 feet 

90 to 95 feet 

100 to 105 feet 

110 to lis feet 

120 to 125 feet 

Core;126.S-129.0 

Core;129-134 

Core;134-139 

Core ,-139-140 

Waste Bin 

HMu <PID) Reading 

At background 

At background 

At background 

At background 

At background 

At background 

At background 

At background 

At background 

At background 

At background 

At backgroimd 

At background 

At background 

At background 

At background 

At background 

At background 

Well Location 

SL-5 

Sample Depth 

0 to 5 feet 

10 to 15 feet 

20 to 25 feet 

30 to 35 feet 

40 to 45 feet 

50 to 55 feet 

60 to 65 feet 

70 to 75 feet 

80 to 85 feet 

90 to 95 feet 

110 to 115 feet 

120 to 

140 feet 

Core;120-121 

Core ,-121-124.5 

Core;124.5-129.5 

Core;135-140 

Core;140-141 

140 to 

180 feet 

Waste Bin 

BNu (PID) Reading 

At background 

At backgrotmd 

Ho cuttings screened 

At background 

0.2 

0.2 

At background 

At background 

At background 

At background 

At background 

In-situ samples 

collected 

At background 

At background 

At background 

At background 

At background 

Ho cuttings samples 

collected at surface 

At background 

Noted: HNu readings not 'At background' are the needle deflection over background in parts per million (ppm) 

Background readings mean that the measurement did not change from ambient air readings 
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Physical Properties Analytical Results 

Sample ID 

SL-1-55 

SL-1-125 

SL-2-20 

SL-2-125 

SL-2-134 

SL-3-119 

SL-3-124 

SL-3-133 

SL-3-139 

SL-4d-65 

SL-4d-95 

SL-4(i-105 

SL-4d-125 

SL-5S-30 

SL-5S-105 

SL-5d-75 

SL-5d-120 

SL-5d-140 

SL-5d-180 

Specific 

Gravity 

2.80 

2.70 

2.90 

2.74 

2.71 

2.63 

2.61 

2.64 

2.62 

2.63 

2.80 

2.59 

2.59 

2.68 

2.64 

2.68 

2.63 

2.65 

2.64 

Soil Moisture 

12.08 

12.83 

26.47 

15.01 

13.85 

15.70 

11.18 

13.72 

10.43 

11.32 

14.36 

6.04 

12.78 

13.96 

4.28 

15.35 

12.51 

13.31 

9.91 

Bulk Density 

(lb/ft3) 

6.62 

7.61 

5.61 

7.43 

7.75 

6.76 

7.79 

7.47 

7.69 

6.50 

6.78 

6.41 

7.89 

6.70 

5.97 

6.40 

7.64 

8.48 

7.27 

3780\2756\summary.drl (9/05/95) 



SERVI-TECH LABORATORIES 
P.O. Box 169 1602 Park West Drive 

Hastings, Nebraska 68902-0169 

Phone: (402) 463-3522 FAX: (402) 463-8132 

LABORATORY ANALYSIS REPORT 
SENT TO: 

11322 

MORRISON - KNUDSON 

STE 300 

E N G L E W O O D , CO 8 0 1 1 1 

LAB NO.: 

INVOICE NO.: 

DATE RECEIVED: 

DATE REPORTED: 

41238-41240 

0 5 / 1 5 / 9 5 

0 9 / 0 7 / 9 5 

RESULTS FOR 

ANALYSIS DESCRIPTION 

SAMPLE IDENTIFICATION 

SOIL GRAIN 
SIZE (mm) 

41238 
SL-3-133 

41239 
SL-4d-65 

41240 
SL-4d-95 

> 6 . 3 0 0 

2 . 0 0 0 - 6 . 2 9 9 

0 . 8 5 0 - 1 . 9 9 9 

0 . 4 2 5 - 0 . 8 4 9 

0 . 3 0 0 - 0 . 4 2 4 

0 . 2 1 2 - 0 . 2 9 9 

0 . 1 5 0 - 0 . 2 1 1 

0 . 0 7 5 - 0 . 1 4 9 

< 0 . 0 7 5 

PERCENT 
RECOVERY 

0 . 0 0 

9 . 4 6 

9 . 8 9 

1 6 . 32 

1 5 . 1 5 

1 6 . 7 5 

12 . 39 

1 9 . 1 7 

0 . 9 1 

1 0 0 . 0 5 

% o f T o t a l 
0 . 00 

0 . 0 5 

0 . 0 0 

0 . 1 9 

1 . 0 3 

2 . 4 3 

6 . 0 9 

7 0 . 4 8 

19 . 75 

1 0 0 . 0 2 

0 . 1 1 

0 . 0 2 

0 . 22 

0 . 6 5 

0 . 1 1 

2 . 0 4 

6 . 1 2 

6 9 . 9 3 

20 . 8 4 

1 0 0 . 0 5 

r 



SERVI-TECH LABORATORIES 
P.O. Box 169 1602 Park West Drive 

Hastings, Nebraska 68902-0169 

Phone: (402) 463-3522 FAX: (402) 463-8132 

LABORATORY ANALYSIS REPORT 
SENT TO: 

11322 

MORRISON - KNUDSON 

STE 300 

E N G L E W O O D . CO 8 0 1 1 1 

LAB NO.: 

INVOICE NO.: 

DATE RECEIVED: 

DATE REPORTED: 

41235-41237 

N621628 

0 5 / 1 5 / 9 5 

0 9 / 0 7 / 9 5 

RESULTS FOR 

ANALYSIS DESCRIPTION 

SAMPLE IDENTIFICATION 

SOIL GRAIN 
SIZE (mm) 

41235 
SL-3-119 

41236 
SL-3-139 

41237 
SL-3-124 

> 6 . 3 0 0 

2 . 0 0 0 - 6 . 2 9 9 

0 . 8 5 0 - 1 . 9 9 9 

0 . 4 2 5 - 0 . 8 4 9 

0 . 3 0 0 - 0 . 4 2 4 

0 . 2 1 2 - 0 . 2 9 9 

0 . 1 5 0 - 0 . 2 1 1 

0 . 0 7 5 - 0 . 1 4 9 

< 0 . 0 7 5 

PERCENT 

2 3 . 6 6 

0 . 2 4 

5 . 1 3 

2 9 . 2 1 

19 . 4 3 

1 3 . 9 7 

5 . 6 1 

2 . 7 2 

0 . 0 3 

1 0 0 . 0 1 

u 1 1 u u a J. 
1 8 . 9 4 
1 9 . 8 9 

18 . 6 2 

1 8 . 6 4 

9 . 14 

7 , 3 7 

4 . 1 4 

3 . 2 7 

0 . 0 0 

1 0 0 . 0 1 

1 . 5 2 

2 9 . 2 5 

2 6 . 6 1 

2 5 . 6 6 

9 . 5 7 

4 . 6 3 

1 . 60 

1 . 1 1 

0 . 0 5 

1 0 0 . 0 0 
RECOVERY 



SERVI-TECH LABORATORIES 
P.O. Box 169 1602 Park West Drive 

Hastings, Nebraska 68902-0169 
Phone: (402) 463-3522 FAX: (402) 463-8132 

LABORATORY ANALYSIS REPORT 
SENT TO: 

1 1 3 2 2 

MORRISON - KNUDSON 

STE 3 0 0 

ENGLEWOOD, CO 8 0 1 1 1 

LAB NO.: 

INVOICE NO.: 

DATE RECaVED: 

DATE REPORTED: 

4 1 2 4 1 - 4 1 2 4 2 

0 5 / 1 5 / 9 5 

0 9 / 0 7 / 9 5 

RESULTS FOR 

ANALYSIS DESCRIPTION 

SAMPLE IDENTIFICATION 

S O I L GRAIN 
S I Z E (mm) SL 

> 6 . 3 0 0 

2 . 0 0 0 - 6 . 2 9 9 

0 . 8 5 0 - 1 . 9 9 9 

0 . 4 2 5 - 0 . 8 4 9 

0 . 3 0 0 - 0 . 4 2 4 

0 . 2 1 2 - 0 . 2 9 9 

0 . 1 5 0 - 0 . 2 1 1 

0 . 0 7 5 - 0 . 1 4 9 

< 0 . 0 7 5 

PERCEN 
RECOVE 

T 
RY 

4 1 2 4 1 
- 4 d - 1 0 5 

% o f 
0 . 8 6 

1 . 8 6 

2 . 6 4 

1 2 . 2 5 

20 . 56 

34 . 99 

1 5 . 6 6 

1 1 . 0 8 

0 . 0 7 

9 9 . 97 

4 1 2 4 2 
S L - 4 d - 1 2 5 

T o t a l 
0 . 0 0 

6 . 7 3 

1 3 . 1 2 

2 8 . 0 3 

1 9 . 6 0 

1 5 . 7 3 

9 . 1 1 

7 . 6 6 

0 . 0 4 

1 0 0 . 0 2 

m 

p 



SERVI-TECH LABORATORIES 
P.O. Box 169 1602 Park West Drive 

Hastings, Nebraska 68902-0169 
Phone: (402) 463-3522 FAX: (402) 463-8132 

LABORATORY ANALYSIS REPORT 
SENT TO: 

11322 

MORRISON - KNUDSON 

STE 300 

E N G L E W O O D , CO 8 0 1 1 1 

LAB NO.: 

INVOICE NO.: 

DATE RECEIVED: 

DATE REPORTED: 

41069-41071 

N621628 

0 5 / 1 5 / 9 5 

0 9 / 0 7 / 9 5 

RESULTS FOR 

ANALYSIS DESCRIPTION 

SAMPLE IDENTIFICATION 

SOIL GRAIN 
SIZE (mm) 

>6.300 

2.000-6.299 

0 . 850-1 . 999 

0.425-0.849 

0.300-0.424 

0.212-0.299 

0.150-0 . 211 

0.0 7 5-0.149 

<0.075 

PERCENT 
RECOVERY 

41069 
SL-5d-180 

0 .00 

37.59 

23.84 

22.50 

8 . 47 

3. 91 

1 .92 

1. 78 

0 .02 

100.04 

41070 
SL-5S-30 

% of Total-
6. 71 

0.01 

0 .04 

1 .60 

3 . 98 

19.40 

27.29 

37 .87 

3.13 

100.03 

41071 
SL-5S-105 

0 . 00 

15.10 

10 .67 

10.96 

10. 36 

19. 08 

17 . 45 

16.03 

0.38 

100.03 

.̂ Ĥ̂ -̂  /^^X^ 



SERVI-TECH LABORATORIES 
P.O. Box 169 1602 Park West Drive 

Hastings, Nebraska 68902-0169 
Phone: (402) 463-3522 FAX: (402) 463-8132 

LABORATORY ANALYSIS REPORT 
SENT TO: 

11322 

MORRISON - KNUDSON 

STE 300 

ENGLEWOOD, CO 80111 

LAB NO.: 

INVOICE NO.: 

DATE RECEIVED: 

DATE REPORTED: 

41066-41068 

N 6 2 1 6 2 8 

0 5 / 1 5 / 9 5 

0 9 / 0 7 / 9 5 

RESULTS FOR 

ANALYSIS DESCRIPTION 

SAMPLE IDENTIFICATION 

S O I L GRAIN 
S I Z E (mm) SL 

> 6 . 3 0 0 

2 . 0 0 0 - 6 . 2 9 9 

0 . 8 5 0 - 1 . 9 9 9 

0 . 4 2 5 - 0 . 8 4 9 

0 . 3 0 0 - 0 . 4 2 4 

0 . 2 1 2 - 0 . 2 9 9 

0 . 1 5 0 - 0 . 2 1 1 

0 . 0 7 5 - 0 . 1 4 9 

< 0 . 0 7 5 

PERCENT 
RECOVERY 

4 1 0 6 6 
- 5 d - 7 5 

2 . 8 9 

0 . 0 2 

0 . 7 6 

3 . 32 

4 . 56 

1 0 . 0 3 

1 3 . 14 

5 1 . 2 6 

1 3 . 9 7 

9 9 . 95 

4 1 0 6 7 
S L - 5 d - 1 2 0 

3 . 1 5 

8 . 9 4 

1 0 . 44 

2 1 . 7 3 

1 7 . 6 0 

17 . 32 

1 0 . 4 5 

9 . 99 

0 . 4 1 

1 0 0 . 0 3 

4 1 0 6 8 
S L - 5 d - 1 4 0 

16 . 9 1 

9 . 8 5 

1 3 . 3 1 

2 2 . 9 8 

1 8 . 4 2 

1 1 . 9 5 

4 . 7 5 

1 . 8 1 

0 . 0 4 

1 0 0 . 0 1 

^ 
f^-'— /^^t^ny^^-T^ 



SERVI-TECH LABORATORIES 
P.O. Box 169 1602 Park West Drive 

Hastings, Nebraska 68902-0169 
Phone: (402) 463-3522 FAX: (402) 463-8132 

LABORATORY ANALYSIS REPORT 
SENT TO: 

1 1 3 2 2 

MORRISON - KNUDSON 

STE 300 

E N G L E W O O D , CO 8 0 1 1 1 

LAB NO.: 

INVOICE NO.: 

DATE RECEIVED: 

DATE REPORTED: 

4 0 9 3 3 - 4 0 9 3 7 

N 6 2 1 6 2 8 

0 5 / 1 5 / 9 5 

0 9 / 0 7 / 9 5 

RESULTS FOR 

ANALYSIS DESCRIPTION 

SAMPLE IDENTIFICATION 

SOIL GRAIN 40933 40934 40935 40936 40937 
SIZE (mm) SL1-55-S SL1-125-S SL2-20-S SL2-125-S SL2-134-S 

> 6 . 3 0 0 

2 . 0 0 0 - 5 . 2 9 9 

0 . 8 5 0 - 1 . 9 9 9 

0 . 4 2 5 - 0 . 8 4 9 

0 . 3 0 0 - 0 . 4 2 4 

0 . 2 1 2 - 0 . 2 9 9 

0 . 1 5 0 - 0 . 2 1 1 

0 . 0 7 5 - 0 . 1 4 9 

< 0 . 0 7 5 

PERCENT 
RECOVERY 

2 . 99 

0 . 00 

1 . 49 

5 . 3 6 

6 . 76 

1 2 , 6 0 

1 4 . 3 8 

4 5 . 1 4 

1 1 . 2 7 

9 9 . 9 9 

0 . 0 0 

1 4 . 9 7 

2 0 . 0 1 

3 6 . 3 7 

1 3 . 9 4 

9 . 7 9 

3 . 4 7 

1 . 40 

0 . 0 6 

1 0 0 . 0 0 

U 1 1 O L S I 

0 . 0 0 

0 . 0 0 

1 1 . 2 7 

9 . 8 6 

7 . 0 4 

2 . 8 2 

1 . 4 1 

4 2 . 2 5 

2 5 . 3 6 

1 0 0 . 0 1 

0 . 5 6 

2 . 5 3 

6 . 9 4 

3 3 . 7 3 

30 . 19 

2 0 . 3 2 

4 . 8 8 

0 . 8 0 

0 . 0 3 

99 . 99 

0 . 0 0 

5 . 8 9 

5 . 0 6 

20 . 6 2 

2 1 . 29 

2 2 . 4 6 

1 4 . 4 8 

9 . 8 1 

0 . 37 

99 . 9 8 



SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS. NE 5890' 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

40933 
2.80 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

23 
20 
17 
15 
14 
14 
14 
14 
13 
12 

Corrected 
"R" 

19 
16 
13 
11 
10 
10 
10 
10 
9 
8 

lOORaAA/ 

36.85748 
31.03788 
25.21828 
21.33854 
19.39868 
19.39868 
19.39868 
19.39868 
17.45881 
15.51894 

% 
Total 
Sample 

36.85748 
31.03788 
25.21828 
21.33854 
19.39868 
19.39868 
19.39868 
19.39868 
17.45881 
15.51894 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

21 
0.01291 

09.99318 

Pagel 6* 



1_\ 
SERVI-TECH LABORATORIES 

1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS, NE 6S901 
LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

40934 
2.70 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

6 
6 
6 
6 
6 
6 
6 
6 
7 
7 

Corrected 
"R" 

2 
2 
2 
2 
2 
2 
2 
2 
3 
3 

lOORaW 

3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
4.948891 
4.948891 

% 
Total 
Sample 

3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
3.299261 
4.948891 
4.948891 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

21 
0.01291 
85.0325 

Page 2 



SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS, NE 68S01 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

40935 
2.90 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) "R" 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

51 
47 
41 
31 
25 
23 
21 
21 
20 
16 

47 
43 
37 
27 
21 
19 
17 
17 
16 
12 

tOORa/W 

91.18 
83.42 
71.78 
52.38 
40.74 
36.86 
32.98 
32.98 
31.04 
23.28 

% 
Total 
Sample 

91.18 
83.42 
71.78 
52.38 
40.74 
36.86 
32.98 
32.98 
31.04 
23.28 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

21 
0.01291 

100 

Pages 



SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. 0 . BOX 169 • HASTINGS, NE 5890-! 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

40936 
2.74 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Con-ected 
"R" 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

lOORa/W 

3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 

% 
Total 
Sample 

3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 
3.78083 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
%<10Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

20 
0.01291 

07.44407 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. 0 . BOX 169 • HASTINGS, NE 6S301 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

40937 
2.71 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original Conrected 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

14 
13 
13 
13 
12 
12 
12 
12 
12 
10 

"R" 

10 
9 
9 
9 
8 
8 
8 
8 
8 
6 

lOORaAW 

18.25353 
16.42818 
16.42818 
16.42818 
14.60283 
14.60283 
14.60283 
14.60283 
14.60283 
10.95212 

% 
Total 
Sample 

18.25353 
16.42818 
16.42818 
16.42818 
14.60283 
14.60283 
14.60283 
14.60283 
14.60283 
10.95212 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 

0.01248 
0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

20 
0.01291 

94.09037 
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& 
SERVI-TECH LABORATORIES 

1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS, NE 6890' 
LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Con-. 
Meniscus corr. 

41066 
2.68 

Sodiuni Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

37 
31 
26 
23 
19 
17 
17 
16 
16 
14 

Corrected 
"R" 

33 
27 
22 
19 
15 
13 
13 
12 
12 
10 

lOORaAW 

63.9756 
52.34367 
42.6504 

36.83443 
29.07982 
25.20251 
25.20251 
23.26385 
23.26385 
19.38654 

% 
Total 
Sample 

63.9756 
52.34367 
42.6504 

36.83443 
29.07982 
25.20251 
25.20251 
23.26385 
23.26385 
19.38654 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

22 
0.01291 

99.93064 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. 0 . BOX 169 • HASTINGS, NE 68901 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41067 
2.63 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

9 
7 
7 
7 
7 
7 
7 
7 
7 
7 

Corrected 
-R" 

5 
3 
3 
3 
3 
3 
3 
3 
3 
3 

lOORa/W 

8.807119 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 

% 
Total 
Sample 

8.807119 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 
5.284271 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

22 
0.01291 

90.79504 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS, NE 68901 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41068 
2.65 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

7 
6 
6 
6 
6 
6 
6 
6 
6 
6 

Corrected 
"R-

3 
2 
2 
2 
2 
2 
2 
2 
2 
2 

lOORaAA/ 

5.130911 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 

% 
Total 
Sample 

5.130911 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 
3.420607 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Effective Grain 
Depth Diameter 

L (mm) 

12.5 0.06459 
13 0.046577 

13.5 0.033562 
13.8 0.021461 

14 0.01248 
14 0.008825 
14 0.00624 
14 0.004412 
14 0.003057 

14.3 0.001287 

22 
0.01291 

88.15997 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS, NE 6890^ 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Con-. 
Meniscus corr. 

41069 
2.64 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

7 
7 
7 
7 
7 
7 
7 
7 
7 
6 

Corrected 
"R" 

3 
3 
3 
3 
3 
3 
3 
3 
3 
2 

100Ra/W 

3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
2.422772 

% 
Total 
Sample 

3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
3.634158 
2.422772 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

22 
0.01291 

62.44257 
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EL SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS, NE 68901 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) "R" 

41070 
2.68 

Sodium Hexametaphosphate 
4 
-1 

0 
0.5 
1 
2 
5 
15 
30 
60 
120 
250 
1440 

27 
24 
41 
18 
16 
15 
15 
15 
14 
13 

% 
Total 

lOORa/W Sample 

Effective 
Depth 

L 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

23 44 
20 38 
37 71 
14 27 
12 23 
11 21 
11 21 
11 21 
10 19 
9 17 

,63148 
.80998 
79847 
16699 
28599 
34549 
34549 
34549 
40499 
46449 

44.63148 
38.80998 
71.79847 
27.16699 
23.28599 
21.34549 
21.34549 
21.34549 
19.40499 
17.46449 

22 
0.01291 
100.0257 

12.5 
13 

13.5 
13.8 
14 
14 
14 
14 
14 

14.3 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 
0.008825 
0.00624 
0.004412 
0.003057 
0.001287 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. 0 . BOX 169 • HASTINGS. NE 68901 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Con-. 
Meniscus corr. 

41071 
2.64 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

13 
12 
12 
11 
11 
11 
11 
10 
10 
9 

Corrected 
"R-

9 
8 
8 
7 
7 
7 
7 
6 
6 
5 

lOORaAA/ 

14.82847 
13.18087 
13.18087 
11.53326 
11.53326 
11.53326 
11.53326 
9.885649 
9.885649 
8.238041 

% 
Total 
Sample 

14.82847 
13.18087 
13.18087 
11.53326 
11.53326 
11.53326 
11.53326 
9.885649 
9.885649 
8.238041 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

21 
0.01291 

84.92826 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE ' P. O. BOX 169 • HASTINGS. NE 58901 

LAB: 402./463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41235 
2.63 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

6 
5 
5 
5 
5 
5 
6 
6 
6 
6 

Con-ected 
"R" 

2 

2 
2 
2 
2 

lOORa/W 

3.868106 
1.934053 
1.934053 
1.934053 
1.934053 
1.934053 
3.868106 
3.868106 
3.868106 
3.868106 

% 
Total 
Sample 

3.868106 
1.934053 
1.934053 
1.934053 
1.934053 
1.934053 
3.868106 
3.868106 
3.868106 
3.868106 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 

0.01248 
0.008825 

0.00624 
0.004412 
0.003057 
0.001287 

21 
0.01291 

99.69345 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS, NE 58901 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41236 
2.62 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Origina 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

11 
9 
9 
8 
8 
8 
9 
9 
9 
8 

Corrected 
"R" 

7 
5 
5 
4 
4 
4 
5 
5 

• 5 
4 

lOORaW 

10.24944 
7.321027 
7.321027 
5.856822 
5.856822 
5.856822 
7.321027 
7.321027 
7.321027 
5.856822 

% 
Total 
Sample 

10.24944 
7.321027 
7.321027 
5.856822 
5.856822 
5.856822 
7.321027 
7.321027 
7.321027 
5.856822 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
%<10Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 

0.01248 
0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

21 
0.01291 

75.47451 
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d SERVI-TECH LABORATORIES 
' • • r v l i 

1602 PARK WEST DRIVE • P. 0 . BOX 169 • HASTINGS, NE 68901 
LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis • Sedimentation data 

Sample 
Speciflc Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41237 
2.61 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

12 
7 
6 
6 
6 
6 
7 
7 
7 
7 

Corrected 
•R" lOORaM/ 

8 10.90985 
3 4.091192 
2 2.727462 
2 2.727462 
2 2.727462 
2 2.727462 
3 4.091192 
3 4.091192 
3 4.091192 
3 4.091192 

% 
Total 
Sample 

10.90985 
4.091192 
2.727462 
2.727462 
2.727462 
2.727462 
4.091192 
4.091192 
4.091192 
4.091192 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 

0.01248 
0.008825 

0.00624 
0.004412 
0.003057 
0.001287 

21 
0.01291 
70.2954 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE - P. 0 . BOX 169 • HASTINGS, NE 5S9C-, 

LAB: 402/453-3522 FAX: 402/463-8132 

Hydrometer analysis • Sedimentation data 

Sample 
Speciflc Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus con*. 

41238 
2.64 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) "R" 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

13 
11 
10 
10 
9 
9 

10 
10 
10 
8 

9 
7 
6 
6 
5 
5 
6 
6 
6 
4 

lOORa/W 

15.81404 
12.29981 
10.54269 
10.54269 
8.785575 
8.785575 
10.54269 
10.54269 
10.54269 
7.02846 

% 
Total 
Sample 

15.81404 
12.29981 
10.54269 
10.54269 
8.785575 
8.785575 
10.54269 
10.54269 
10.54269 
7.02846 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

21 
0.01291 

90.57294 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. O. BOX 169 • HASTINGS. NE 68901 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Speciflc Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41239 
2.63 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

38 
31 
28 
23 
20 
21 
20 
19 
18 
12 

Con-ected 
"R" 

34 
27 
24 
19 
16 
17 
16 
15 
14 
8 

lOORaA/V 

65.92942 
52.35572 
46.53842 
36.84291 
31.02561 
32.96471 
31.02561 
29.08651 
27.14741 
15.51281 

% 
Total 
Sample 

65.92942 
52.35572 
46.53842 
36.84291 
31.02561 
32.96471 
31.02561 
29.08651 
27.14741 
15.51281 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
%<10Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 

0.01248 
0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

21 
0.01291 

99.95364 
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SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P. 0 . BOX 169 • HASTINGS, NE 58901 

LAB: 402/463-3522 FAX: 402/463-8132 

Hydrometer analysis - Sedimentation data 

Sample 
Speciflc Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41240 
2.80 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

40 
32 
25 
20 
17 
17 
16 
12 
16 
14 

Corrected 
"R" 

36 
28 
21 
16 
13 
13 
12 
8 

12 
10 

lOORa/W 

69.84865 
54.32672 
40.74504 
31.04384 
25.22312 
25.22312 
23.28288 
15.52192 
23.28288 

19.4024 

% 
Total 
Sample 

69.84865 
54.32672 
40.74504 
31.04384 
25.22312 
25.22312 
23.28288 
15.52192 
23.28288 

19.4024 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 
0.01248 

0.008825 
0.00624 

0.004412 
0.003057 
0.001287 

22 
0.01291 

100.0124 
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/SI SERVI-TECH LABORATORIES 
1602 PARK WEST DRIVE • P O. BOX 169 • HASTINGS, NE 58901 

LAB: 402/463-3522 FAX: 402/463-8132 

Sample 
Specific Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

Hydrometer analysis - Sedimentation data 

41241 
2.59 

Sodiuni Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original Corrected 
(min) "R" 

0 
0.5 1 

1 1 
2 1 
5 1 

15 1 
30 1 
60 1 

120 1 
250 1 

1440 1 

3 9 

0 6 

lOORa/W 

17.12902 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
11.41935 

% 
Total 
Sample 

17.12902 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
13.32257 
11.41935 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
% <10 Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 

0.01248 
0.008825 

0.00624 
0.004412 
0.003057 
0.001287 

22 
0.01291 

98.10435 
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Hydrometer analysis - Sedimentation data 

Sample 
Speciflc Gravity 
Deflocculant 
Defloc. Corr. 
Meniscus corr. 

41242 
2.59 

Sodium Hexametaphosphate 
4 

-1 
Texture by Hydrometer reading 
Elapsed Hydrometer Reading 
Time Original 
(min) 

0 
0.5 

1 
2 
5 

15 
30 
60 

120 
250 

1440 

6 
6 
5 
5 
5 
5 
6 
6 
6 
6 

Corrected 
"R" 

2 
2 
1 
1 
1 
1 
2 
2 
2 
2 

lOORaM 

3.619289 
3.619289 
1.809645 
1.809645 
1.809645 
1.809645 
3.619289 
3.619289 
3.619289 
3.619289 

% 
Total 
Sample 

3.619289 
3.619289 
1.809645 
1.809645 
1.809645 
1.809645 
3.619289 
3.619289 
3.619289 
3.619289 

Effective 
Depth 

L 

12.5 
13 

13.5 
13.8 

14.3 

Temp, deg C 
Temp. Coef. K 
%<10Mesh 

Grain 
Diameter 
(mm) 

0.06459 
0.046577 
0.033562 
0.021461 

0.01248 
0.008825 

0.00624 
0.004412 
0.003057 
0.001287 

22 
0.01291 

93.28065 
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