
November 15,2006 

Mr. Mike McCann 
LJ.S. Nucleai- Regulatory Commission 
Region III  
2443 Warrenville Road 
Suite 2 I O  
Lisle. IL 60532-4352 

Battelle 
7112 Business of Innovation 

505 King Avenue 
Columbus, Ohio 43201 -2693 

(614) 424-6424 Fax (614) 424 5263 

Dear Mr. McCann: 

Subject: Summary Results of Installation and Sampling of Additional Groundwater Monitoring Wells at 
the Battelle West Jefferson North Site 

Battelle has completed the installation and sampling of twenty-two (22) additional groundwater monitoring 
wells at the West Jefferson North Site. The wells were installed and sampled i n  accordance with the plan 
prepared by Ilattelle titled “West Jefferson North Facility: Monitoring Well Cluster Location Plan” dated 
August 2006. its associated statement of work to the drilling contractor, and BCLDP environmental 
monitoring procedures. This work was conducted from early August through mid October 2006. The 
purpose for the installation of the twenty-two (22) additional groundwater monitoring wells was to obtain 
the additional data on the status of any potential radiological contamination in the three water bearing units 
caused by research activities. The total number of wells installed by site water bearing unit include a total 
of five ( 5 )  885 msl wells, nine (9) 855 msl wells, and eight (8) 805 msl wells. All of the \veils installed 
outside of the restricted area fence are in a down gradient direction from the restricted area of the West 
Jefferson North Site. Attached is Figure 1 which shows the locations of the additional wells at the West 
Jefferson North Site. 

All of the additional groundwater monitoring wells were developed by a contractor staff geologist prior to 
radiological sampling. Battelle staff collected samples from the additional wells using existing BCLDP 
environmental monitoring procedures. The well installation and development summary titled “Groundwater 
Monitoring Well Installations at Battelle West Jefferson North Site, West Jefferson, Ohio” dated Octcber 
30, 2006 prepared by the drilling contractor for Battelle is presented as Attachment 1. The individual 
samples collected from each well were sent to a radiochemistry lab certified by USEPA for drinking water 
standard analyses. The samples were analyzed for: 

Wells located inside the restricted area fence (identified as clusters 2 ,  3, 4): gross a lphhe ta ,  
gamma spectroscopy, Sr-90, and alpha spectroscopy. 
Wells located outside the restricted area fence (identified as clusters 5 ,  6, 7. 8. and 9): gross 
alphaheta, gamma spectroscopy, and Sr-90 analysis. 

Results of the radiological analyses are presented in the attached Table 1. In almost every case the collected 
sample results meet the USEPA Maximum Contaminant Levels (MCL) for radionuclides in drinking water 
when compared to the alpha particle and beta particle/ photon emitter standards. It is noted by Battelle that 
two of the 885 msl groundwater monitoring wells have sample results of interest. The results for well ##4- 
885 have elevated gross beta activity and uranium isotope activity. However the gamma spectroscopy 
analysis for this sample also shows natural radioactivity lines at levels greater than three times the gamma 
spectroscopy results for any other well inside the restricted area fence and is comparable with the gross beta 
result for #4-885. The well #4-885 sample was also noted to have a large amount of suspended soil fines 
compared to the other collected samples. The twenty-two (22) collected samples were not filtered prior to 
acidificationipreseration as per established site procedure. The acidificatiodpreservation combined with 
the large amount of suspended fines is believed to have resulted in the elevated levels of natural 
radioactivity. The well #8-885 gross alpha result is just above the drinking water standard. All other results 
for the #8-885 sample met beta particle/photon emitter standards and were considered at natural 
radioactivity levels for the site. 
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CONCLUSIONS 

Battelle is now satisfied through the performance of this work that there is no radiological contamination of 
any concern on the Battelle property in the three water bearing groundwater units. The shallow 
groundwater layer called the Bog Area Ground Water Layer was discussed in detail in our letter dated May 
23, 2006 to the NRC which details the hydrogeology, remedial action history of surface soils, and 
evaluation of source term and is not considered to be of any future concern to Battelle. I n  consideration of 
the results of the radiological sampling of the twenty-two (22) wells. Battelle has revisited the document 
titled “West Jefferson North Site Dose Assessment” dated July 2006 Section 4.0 Site Groundwater Model 
to determine if there is a need to modify our ratio assumptions between gross beta and Sr-90. This review 
determined that the ratio assumptions used in the site dose assessment were conservative. In the interest of 
maintaining the conservative factors built into the dose model document while still demonstrating that we 
meet 25 mRedyear  all pathways, Battelle will not be modifying the “West Jefferson North Site Dose 
Assessment’ which was originally submitted to NRC on July 17, 2006. 

If you have any questions or coninients concerning this information please do not hesitate to call me at 614- 
424-4098. 

Sincerely, 

BCLDP Radiation Safety Officer 

Attachments: as stated ( 3 )  

Cc: Jon Peckenpaugh US NRC 
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FIGURE 1 
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BOWSER-MORNER 
4518 Taylors\,ille Road P.O. Box 51 DqTon. Ohio 45301 9371236-8805 

ENVIRONMENTAL REPORT 

REPORT TO: Battelle REPORT DATE: October 30,2006 
505 King Avenue 
Columbus, Ohio 43201-2593 REPORT NO: 138455-1 006-292 

Attn: Mr. Patrick Weaver 

REPORT ON: Groundwater Monitoring Well Installations at the Battelle West 
Jefferson North Site in West Jefferson. Ohio. 

1.0 BACKGROUND INFORMATION 

The Battelle West Jefferson facility is located at 1425 Plain City-Georgesville 

Road in West Jefferson, Ohio. The facility is located approximately one-half mile west 

of Big Darby Creek. 

The glacial geology of the site is predominantly till deposits consisting of a 

mixture of clay and silt with lesser amounts of sand. gra\rel. and cobbles. The till has 

been described as having a very low hydraulic conductivity. I-Ioweiper. intends of 

relatively higher conductivity sand and silt layers have been encountered in pretious 

borings made at the facility at approximate elevations of 805, 855. and 885 feet above 

mean sea level. These sand layers are commonly referred to by Battelle personnel as the 

”885 sand.” ”855 sand,” and “basal sand’‘ (given the occurrence of the 805 sand laj,er 

directly above the limestone bedrock). 

The purpose for installing additional groundwater monitoring wells is reportedly 

to investigate the potential of any off-site migration of groundwater contaminants, if 

present. The above-referenced sand zones have been identified by Battelle as possible 

off-site migration pathways. Groundwater monitoring wells were. therefore. installed at 

the appointed locations to monitor these individual sand layers on site. 

A11 Reports Remain The Confidential Proper& of BOWSER-MOWER And A’o Publicution Or Distribution 
Of Reports M q  Be hfade Witliout Our Express Written Consent, Except A s  .4uthori:ed By Contract 
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2.0 WORK PERFORMED 

Eight clusters of groundwater monitoring wells, for a total of 22 individual wells, 

were installed on site at areas designated by Battelle. The well locations are depicted on 

the Boring Location Plan included in Appendix A. With the exception of Locations 3, 5, 

and 9, each well cluster included three wells monitoring each of the three above- 

referenced sand intervals. Only wells monitoring the 855 and 805 sand zones were 

installed at Locations 5 and 9 given that the surface elevation at Location 5 is below 885 

feet, and no significant sand zone was encountered at this upper elevation at Location 9. 

In addition, no well monitoring the 885 sand zone was installed at Location 3 due to the 

fact that soils at this location had reportedly been disturbed to at least this depth. 

However, two wells monitoring the 855 sand unit were installed at this location as 

directed by Battelle. 

Battelle personnel were on site throughout the project to monitor field activities, 

including soil sampling and well installatioddevelopment procedures. 

3.0 FIELD PROCEDURES 

3.1 BORINGS AND SAMPLING 

Between August 7 and September 19, 2006, twenty-five borings were advanced 

on site in areas designated by Battelle personnel. Because no significant water-bearing 

zones were encountered at Location 1 at the approximate elevations of 885 and 855 feet, 

no wells were installed in this area. Where significant water-bearing sand zones were 

encountered at these approximate elevations at the remaining 8 locations, wells screened 

to monitor these units ranged in depth from approximately 20 to 32 feet and 20 to 70 feet, 

respectively. 

Similar to the 885 sand unit, the basal sand unit did not appear to be continuous 

across the north part of the Battelle site. Wells monitoring the 805 sand zone at 

Locations 3, 7, 8, and 9 range in depth from approximately 87.5 to 107 feet. Because no 

basal sand unit was encountered above bedrock at Locations 2, 4, 5, and 6,  Battelle 



personnel approved placing the well screen across the interface between the glacial till 

and xveathered limestone bedrock. These Lvells ranged in depth from approximately 80 

and 95 feet. 

The boreholes were made with a Versa-Sonic drill rig. Sonic technology uses 

high frequency mechanical oscillations to transmit resonant vibrations and rotary power 

through the drill tooling to the drill bit. allowing the production of continuous core 

samples to be generated. A dual line of drill pipe is used, with the +inch diameter core 

barrel(s) being attached to the inner string of drill rods. After advancing the inner core 

barrel. the outer 6-inch diameter drill casing was advanced to the same depth. The outer 

casing was then left in place to hold the borehole open so that the core barrel could be 

removed from the hole to retrieve the samples, as necessary. Once the borehole was 

advanced to the desired depth, the borehole was over-drilled with %inch diameter drill 

casing. Enlarging the diameter of the borehole allowed for subsequent installation of the 

monitoring well at each location. As directed by Battelle, drill fluids generated from this 

drilling process mere pumped directly onto the ground. 

In order to establish the approximate depths at which each of the sand units to be 

monitored were situated, the deeper basal sand borehole was advanced first at each 

sampling location. These borings were continuously sampled beginning at the ground 

surface. Because sampling of some of the initial locations revealed such variability in 

thicknesses. lateral extent, and/or depths at which the three above-described permeable 

zones were encountered in the borings (even within the same sampling location area) 

Battelle personnel approved of collecting conhnatory samples from the 885 and/or 855 

borings at each sampling location to ensure the well screens were placed at the correct 

depth. 

Also as approved by Battelle personnel: samples for geotechnical analysis were 

generally collected only from the permeable sand units as encountered in the 805 sand 

boreholes. If the permeable material encountered in the confirmatory samples collected 

from the 885 and 

signi fican t 1 y from 

855 sand boreholes was noted to be more or less extensive or vary 

that noted in the deeper borehole, samples for testing purposes were 
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collected from the sand unit encountered in the shallower borings. It should also be noted 

that, due to the variability in elevations and/or verticalAatera1 extent of the sand units and 

as approved by on-site Battelle personnel, samples were not necessarily collected from 

the IO-foot intervals (i.e. 20 to 30 feet, 50 to 60 feet, and bottom 10 feet once sand is 

encountered) as specified in the Battelle work plan. 

The depths where the core samples were collected and a detailed description of 

the materials that were encountered in the boreholes are noted on the boring and well 

construction logs included in Appendix B. In addition, Bowser-Morner completed an 

Ohio Department of Natural Resources (ODNR) Well Log and Drilling Report for each 

of the groundwater monitoring wells installed on site. As required by law, appropriate 

copies of the reports have been submitted to the state agency. For documentation 

purposes, copies of those forms have also been included in Appendix C of this report. 

Individual core samples were collected at 1 0-foot intervals from the boreholes. 

The core samples were visually classified and logged by a Bowser-Morner geologist. 

Samples were then selectively collected at approximate one-foot intervals from the cores 

to be submitted to the Bowser-Morner Construction Materials Laboratory for 

geotechnical testing (see Section 4.0). 

The drilling rig and associated drilling and sampling equipment were 

decontaminated using high-pressure steam prior to the on set of drilling and between each 

borehole. Decontamination of the equipment was performed to avoid cross- 

contamination between sampling locations. 

3.2 WELL CONSTRUCTION AND DEVELOPMENT 

The borings (1-855, 1-885, and 9-885) where no significant water-bearing zones 

were encountered were filled with bentonite chips and/or bentonite-cement grout upon 

completion. The remaining borings were converted into groundwater monitoring wells. 

Each well installation began by inserting a new four-inch diameter Schedule 40 PVC 

screen and riser pipe through the casing in the boring. The bottom of the pipe was placed 

in the bottom of the boring or on top of sand that may have been used to backfill the 



borehole to bring the bottom of the screen up to the desired depth. The bottom 

approximately 5 to 10 feet of the pipe in the M ells Mas screened. As specified by Battelle, 

the screen slot uidth is 0.01 inches. I t  should be noted that a two-inch diameter PVC 

riser pipe and \\ell screen nere used for A’ell No. 3-855-B. During advancement of the 

6-inch drill casing at this \fell location. fill containing pieces of large-diameter rebar was 

encountered at a depth of approximately 35 feet. Despite numerous attempts. the 8-inch 

drill casing could not be adLanced as deep as the 6-inch drill casing, kvhich was advanced 

to a depth of 60 feet. Therefore, Battelle appro\ed setting a tmo-inch diameter well at 

this location. 

Sand (No. 3) \\as poured around the PVC pipe. between the outside of the pipe 

and the inside of the casing. This sand pack extended from the bottom of the boring to at 

least t\\o feet abol e the top of the screen. A niinimuni of two feet of bentonite chips was 

placed on top of the sand pack. The chips Mere hJdrated as necessary causing them to 

swell to fomi an impermeable layer. Bentonite, cement. and kvater were mixed in the 

field; the resulting grout ivas then poured on top of the pellets around the PVC pipe to the 

top of the ground surface. A locking. steel guard pipe was placed on top of each \vel1 and 

secured by ensuring that the pipe was pushed into the grout. A sloped concrete pad was 

constructed around each well. The construction logs of the monitoring Lvells are included 

on the boring logs in Appendix B. 

Development of the monitoring u-ells was conducted betmeen August 16 and 

September 2 1 ,  2006. Development procedures followed for each well u.ere as follows: 

1 )  The \\ell \vas checked ivith a depth probe to determine the depth to water 
and total depth. The \vel1 i.olume ivas then calculated using these values. 

2)  In order to remove any sediment that had accumulated in the bottom of the 
\vel1 and along the screened interval, the well was repeatedly surged during 
the development process using a submersible pump. 

3 )  Each me11 was pumped until \vater qualit) parameters measured in the 
field (i.e. pH, temperature, specific conductance) had stabilized andor 
until the well was pumped d q  . This process mas repeated as necessary on 
some of the \\ells that mere slom to recharge. 

BOWSER 
MORNER,B 
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Water quality readings, the approximate purge volume, and other pertinent 

information were recorded on a Well Development Form at the time of development. 

Copies of the Well Development Forms are included in Appendix D. 

As directed by Battelle, fluids generated during well development activities were 

discharged directly onto the ground. 

3.3 WELL SURVEYING 

Following installation of the wells, the location and elevation of the wells were 

surveyed. The surface and top-of-casing elevations for each well, along with latitude and 

longitude readings, were measured using Global Positioning System (GPS) equipment 

(Thales ProMark3 GPS units). The well elevations and coordinates are summarized in 

Table 1 following this report. 

3.4 IN-SITE HYDRAULIC TESTING 

Following development of the groundwater monitoring wells set in the 855 sand 

and basal sand units, hydraulic (slug) conductivity tests were performed in order to 

estimate the hydraulic conductivity of these zones. At the request of Battelle, no in-situ 

hydraulic conductivity testing was conducted on the 885 sand wells. 

The in-situ hydraulic conductivity tests were performed by creating an abrupt 

change in the water level within each well using a PVC slug (1-5/8-inches in diameter by 

3 feet long) and pressure transducer. The test began by inserting the pressure transducer 

into the well. Once the water level had returned to its original static level, the slug was 

lowered into the water column and left in place until the water level again reached 

equilibrium (rising head test). When the water level had stabilized, the test was repeated 

by rapidly removing the slug (falling head test). Water level measurements monitored by 

the pressure transducer were recorded by a Mini-Troll data logger. A minimum of two 

slug tests were performed at each well location. 

This data was then analyzed using both the Bouwer and Rice (1 976, 1989) method 

for slug tests in unconfined aquifers and the Hvorslev (1951) method for slug tests in 



confined aquifer conditions. The results of the in-situ hydraulic conducti\-itj testing for 

the 855 and basal sand \\ells. uhich are depicted as an axwage of all tests conducted per 

monitoring inten a1 at each I\ ell location, are summarized in Table 2 folloMing this 

report. 

4.0 SAMPLE ANALYSES 

As pre\iously discussed, selected soil samples collected from the boreholes were 

submitted to the Bo\$ ser-Morner Construction Materials Laboratory for grain-six 

nnaljpsis by ASTM D 422 - "Particle Size Analisis of Soils." Given the amount of fine- 

- lrrained material in the samples. Battelle approt ed using this alternate laboratory method 

o\'er that originally called for in the work plan (ASTM C 1 I7  and C 136). In addition, as 

directed b> Battelle, a h i  drometer analjsis was performed on samples visually containing 

a considerable amount of fine-grained particles in order to distinguish silt from claj -size 

particles. 

The results of the grain-size analyses hare been summarized in Table 3 located at 

the end of this report. Actual copies of the laboratory reports are included in 

Appendix E. 

Thank >.ou for selecting Bowser-Morner. Inc. for this project. Your business is 

appreciated, and we look forward to ivorking with you again soon. In the meantime. if 

j'ou ha \ r  any questions or if we can help >pou in any way. please let us know. 

Sincerely. 

BOWSER-MORNER ASSOCIATES. INC. 
-* 

DMC !ebw 
3-Client 
3-File 

Dawn M. Coleman 
Geologist 111 

BOWSER 
MORNER, 
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TABLE I 
MONITORING WELL ELEVATIONS AND COORDINATES 

1 I I 
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TABLE 2 
Summary of In-Situ Hydraulic Conductivity Tests  

- Well 
' Identification L ''. 

#2-855 
#2-805 

#3-855-A 
#3-855-0 
#3-805 

#4-855 
#4-805 

#5-855 
#5-805 

#6-855 
#6-805 

#7-855 
#7-805 

#8-855 
#8-805 

#9-855 
#9-805 

> ) in I. Bouwer and Rice 
' ' Method Result* 

2.70 x l  0-3 cmlsec 
4.75 x1 o - ~  cm/sec 

7.03 XI 0-5 cm/sec 
5.81 XI 0-6 cm/sec 
8.80 x l  0-6 cm/sec 

4.14 ~ l O - ~ c m / s e c  
5.61 XI 0-5 cm/sec 

423x1 0-4 cm/sec 
5.1 7 XI 0-5 cm/sec 

3.66 XI 0-4 cm/sec 
I .91 XI o - ~  cm/sec 

I .45 XI ~ - ~ c m / s e c  
I .75 XI o~~ cm/sec 

1. I 9 XI o - ~  cm/sec 
1.65 XI 0" cm/sec 

8.17 x10-6cm/sec 
1.28 x I O . ~  cm/sec 

Hvorslev .. I 

1 Method Resule 

3.61 x l  0-3 cmlsec 
6.53 XI O'5 cmlsec 

9.52 x l  0-5 cmlsec 
I .OI XI o - ~  cm/sec 
I .53 XI o - ~  cm/sec 

5.59 XI ~- 'cm/sec 
8.24 x l  OF' cm/sec 

6.15 x I O - ~  cmlsec 
9.23 x l  O'5 cm/sec 

4.99 XI o - ~  cm/sec 
2.61 x I O - ~  cm/sec 

1.66 XI 0-4 cmlsec 
1.29 XI Od cm/sec 

1.36 XI 0-4 cmlsec 
2.26 XI 0-4 cm/sec 

1.24 x l  0-5 cm/sec 
1.80 XI 0-4 cmlsec 

' Result is an average of all in-situ hydraulic conductivity tests conducted at that well 
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I 

Gravel, % 
Sand, % 
Silt, % 
Clay (<0.002mm),% 

#2-885 
1 F-1 

23.5'-24.5' 

100.0 
99.3 
98.2 
94.2 
87.3 
77.3 
66.7 
57.6 
48.0 
35.9 

5.8 
58.3 
30.6 
5.3 

#2-885 
I F-2 

24.5'-25.5' 

100.0 
99.6 
98.4 
93.5 
85.7 
74.1 
60.0 
46.5 
34.2 
26.7 

6.5 
66.8 
22.4 
4.3 

I I I 1 

TABLE 3 
GRAIN SIZE DISTRIBUTION 

ASTM D 422, "Particle Size Analysis of Soils" 

#2-885 
1 F-3 

25.5'-26.5' 

100.0 
98.4 
96.7 
91.6 
83.2 
74.8 
62.8 
49.4 
35.2 
25.9 

8.4 
65.7 
20.9 
5.0 

.' .,>.Sample:l 
'y PerCer 

#2-885 
1 F-4 

26.5'27.5' 

100.0 
98.0 
96.8 
90.5 
81.2 
74.9 
66.8 
57.4 
44.4 
29.6 

9.5 
60.9 
26.3 
3.3 

entification 
Pas&ig, ' 7 . '  

#2-885 
1 F-5 

27.5'-28.5' 

100.0 
98.1 
96.1 
94.7 
88.3 
75.5 
66.1 
55.8 
46.5 
36.5 
27.9 

11.7 
60.4 
24.4 
3.5 

I 

#2-855 
2F-1 

64 .O'-65 .O' 

100.0 
81.5 
78.9 
76.0 
70.9 
68.4 
61 .O 
54.0 
43.4 
32.6 
25.8 
20.9 
17.1 

39.0 
43.9 
12.1 
5.0 

<. ,,t..r;" I : 
-*.-i-..' , *.- ,.*-c hy. . 1 

#2-855 
2F-2 

65.0'-66.0' 

100.0 
92.0 
85.9 
78.9 
73.2 
63.0 
54.0 
42.9 
33.0 
27.4 
23.7 
20.6 

37.0 
42.4 
15.4 
5.2 

I I 

#2-855 
2F-3 

66.0'-67.0' 

100 
88.6 
79.9 
79.9 
73.6 
64.4 
60.8 
53.1 
45.9 
35.1 
24.8 
20.2 
17.1 
14.4 

46.9 
38.7 
11.7 
2.7 

#2-855 
2F-4 

67.0'-68.0' 

100.0 
98.6 
93.1 
88.9 
81.3 
74.3 
64.2 
51.3 
39.3 
28.8 
21.2 

18.7 
60.1 
15.0 
6.2 
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' _ \  , 

Screen ,Siz,e 

3.5 in. 
3.0 in. 
2.5 in. 
2.0 in. 
1.5 in. 
1 in. 
3.75 in. 
3.5 in. 
3.375 in. 
$4 
$1 0 
720 
WO 
760 
Y100 
7200 

TABLE 3 
GRAIN SIZE DISTRIBUTION 

ASTM D 422, "Particle Size Analysis of Soils" 

#2-855 
2F-5 

68.0'-69.0' 

100.0 
95.7 
89.9 
86.6 
81 .o 
77.2 
67.2 
58.2 
46.2 
36.7 
32.5 
29.7 
27.6 

34.8 
39.6 
21.9 
5.7 

#2-855 
2F-6 

69.0'-70 .O' 

100.0 
94.0 
89.2 
83.9 
74.1 
68.5 
55.8 
44.4 
28.6 
18.2 
15.0 
13.3 
12.3 

44.2 
42.6 
9.5 
2.8 

._  

#2-805 
9F-1 

86 .O'-87.0' 

100.0 
98.1 
96.7 
95.4 
93 8 
93.1 

0.0 
6.9 
30.6 
62.5 

Sample 
-. , Percei 

#2-805 
9F-2 

87.0'-88 .O' 

100 
88.6 
88.6 
85.6 
80.4 
76.3 
68.9 
61.9 
52.6 
48.3 
46.7 
45.7 
44.8 

31.1 
24.1 
34.5 
10.3 

entification 
Passina 

#2-805 
9F-3 

88.0'-89.0' 

100.0 
68.7 
68.7 
68.7 
61.3 
57.7 
57.7 
52.5 
50.3 
45.5 
41 .O 
36.1 
33.6 
32.4 
31.5 
31.2 

23.2 
14.3 
24.2 
7.0 

#3-805 
6F-1 

50.0'-51 .O' 

100.0 
99.5 
97.7 
87.7 
66.0 
35.2 
19.5 
12.1 
8.6 
7.6 

12.3 
80.1 
3.6 
4.0 

#3-805 
6F-2 

51 .O'-52.0' 

100.0 
99.5 
97.9 
91 .o 
80.9 
60.4 
35.3 
15.2 
8.2 

2.1 

4.7 
3.5 

89.7 

#3-805 
6F-3 

52.0'-53 .O' 

100.0 
98.8 
95.6 
84.2 
65.0 
35.7 
21.8 
15.2 
11.9 

4.4 
83.7 
8.6 
3.3 

#3-805 
6F-4 

53 .O'-54.0' 

100.0 
96.4 
91 .o 
83.2 
79.1 
63.7 
44.6 
27.2 
12.9 
6.2 
3.7 
3.2 

36.3 
60.5 
2.3 
0.9 
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TABLE 3 

ASTM D 422, "Particle Size Analysis of Soils" 
GRAIN SIZE DISTRIBUTION 

1 in. 
0.75 in. 
0.5 in. 
0.375 in. 
#4 
# l o  
#20 
#40 
#60 
# loo  
#ZOO 

Gravel, Yo 
Sand, % 
Silt, O/O 

Clay (<0.002rnrn),% 

, . I  

#3-805 
6F-5 

54.0'-55.0' 

100.0 
98.9 
95.8 
76.5 
44.7 
25.7 
13.5 
9.2 
8.0 

4.2 
87.8 
6.5 
1.5 

#3-805 
6F-6 

55.0'-56.0' 

100.0 
98.0 
96.6 
95.1 
89.9 
69.1 
33.5 
20.1 
13.1 
9.6 
8.5 

10.1 
81.4 
5.8 
2.7 

#3-805 
6F-7 

56.0'-57.0' 

100.0 
99.6 
99.2 
97.1 
91.5 
71.3 
36.3 
21.1 
14.9 
11.6 

2.9 
85.5 
9.0 
2.6 

#3-805 
6F-8 

57.0'-58.0' 

100.0 
99.6 
99.6 
98.4 
93.1 
83.3 
69.0 
38.9 
17.6 
11.7 

1.6 
86.7 
8.1 
3.6 

#3-805 
6F-9 

58.0'-59.0i 

100.0 
98.8 
97.3 
96.3 
86.6 
66.3 
34.7 
23.4 
16.9 
12.3 
9.9 

13.4 
76.7 
6.0 
3.9 

#3-805 
6F-10 

59.0'-60 .O' 

100.0 
98.5 
95.4 
93.9 
85.8 
70.8 
49.8 
28.7 
15.3 
10.3 
8.0 

14.2 
77.8 
5.2 
2.8 

#3-805 
9F-1 

81.5'-82.5' 

100.0 
99.9 
99.8 
99.2 
94.8 
58.1 
20.5 
16.0 

0.1 
83.9 
10.8 
5.2 

#3-805 
9F-2 

82.5'-83.5' 

100.0 
99.5 
99.5 
99.3 
99.1 
98.8 
95.6 
57.6 
23.2 
14.3 

0.7 
85.0 
10.2 
4.1 

#3-805 
9F-3 

83.5'-85.0' 

100.0 
99.7 
99.6 
99.5 
97.5 
82.6 
30.1 
13.0 

0.3 
86.7 
10.7 
2.3 

Battelle 
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2.0 in. 
1.5 in. 
1 in. 
3.75 in. 
3.5 in. 
3.375 in 
tc4 
Bl 0 
B2 0 
MO 
B6 0 
M O O  
B200 

Sravel, YO 
Sand, % 
Silt, o/o 
n lay ( <o, 002177 in ) , O h  

#4-885 
1 F-I 

30.0'-31 .O' 

100 0 
99.5 
97.0 
90.3 
82.6 
76.3 
70.8 
64.7 
57.6 

3.0 
39 4 
41 4 
16.2 

TABLE 3 
GRAIN SIZE DISTRIBUTION 

ASTM D 422, "Particle Size Analysis of Soils" 

#4-805 
6F-1 

59.0'-60.0' 

100.0 
90.5 
87.8 
84.3 
82.8 
71 . I  
56.0 
41.2 
33.5 
27.0 
19.2 
15.3 

28.9 
55.8 
11.6 
3.7 

#4-805 
7F-1 

60.0'-61 .O' 

100.0 
99.0 
95.0 
91 .o 
85.4 
72.1 
42.2 
17.1 

1 .o 
81.9 
14.5 
2.6 

#4-805 
7F-2 

61 .O'-61.5' 

100.0 
99.5 
99.5 
97.9 
92.5 
88.1 
82.7 
70.0 
40.6 
20.6 

2.1 
77.3 
17.6 
3.0 

entification 
Passing 

##4-805 
9F-1 

80.0'-81 .O' 

100.0 
99.0 
98.2 
95.8 
92.3 
89.6 
84.3 
75.6 
61.3 
33.7 

4.2 
62.1 
27.9 
5.8 

#4-805 
9F-2 

81 .O'-81.5' 

100.0 
99.5 
99.5 
99.1 
98.7 
97.4 
93.6 
82.4 
57.9 
36.6 

0.9 
62.5 
30.2 
6.4 

#5-805 
2F-1 

17.0'-18.0' 

100.0 
85.1 
60.2 
51.8 
45.0 
43.2 
37.6 
33.3 
26.5 
21.8 
18.7 
16.8 
15.7 

62.4 
21.9 
13.3 
2.4 

#5-805 
2F-2 

18.0'-I 9.0' 

100.0 
92.1 
86.2 
77.7 
67.1 
61.2 
53.0 
45.7 
37.0 
31.5 
28.0 
25.6 
23.0 

47.0 
30.0 
19.4 
3.6 

#5-805 
8F-1 

74.0'-75.0' 

100.0 
81.8 
81.8 
81.3 
79.2 
76.0 
72.1 
67.6 
64.7 
63.1 
61.5 
60.6 

24.0 
15.4 
18.1 
42.5 

Battelle 
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TABLE 3 
GRAIN SIZE DISTRIBUTION 

ASTM D 422, "Particle Size Analysis of Soils" 

1.5 in. 
1 in. 
1.75 in. 
1.5 in. 
1.375 in. 
w 
$1 0 
?2 0 
WO 
$60 
81 00 
Y200 

Sravel, Oh 
Sand, % 
Silt, YO 
:lay (<0.002mrn),% 

#7-805 
9F-3 

88.0'-89.0' 

100.0 
99.9 
95.3 
66.3 
35.6 

0.0 
64.4 
27.5 
8.1 

#7-805 
9 F-4 

89.0'-90.0' 

100.0 
99.9 
95.3 
63.8 
29.1 

0.0 
70.9 
21.2 
7.9 

#7-805 
1 OF-? 

90.0'-91 .O' 

100.0 
99.6 
99.1 
98.5 
96.0 
69.5 
28.6 
10.6 
8.6 

0.9 
90.5 
6.7 
1.9 

#7-805 
1 OF-2 

93.0'-94.0' 

100.0 
95.5 
87.9 
82.1 
75.6 
60.5 
48.5 
43.6 
39.0 
34.3 
24.1 
15.1 

39.5 
45.4 
13.2 
1.9 

#7-805 
1 OF-3 

94.0'-95.0' 

100.0 
93.7 
85.9 
73.3 
54.4 
43.2 
34.5 
24.6 
17.2 
9.2 

26.7 
64.1 
7.6 
1.6 

#8-885 
3F-1 

26.0'-27.0' 

100.0 
99.7 
99.2 
98.0 
96.3 
94.3 
91.6 
87.9 
80.3 

0.8 
18.9 
72.2 
8.1 

#8-805 
4F-1 

39.0'-40.0' 

100.0 
88.0 
86.1 
81.6 
63.3 
43.6 
27.5 
18.2 
13.0 
10.7 
9.9 

36.7 
53.4 
7.6 
2.3 

#8-805 
5F-1 

40.0'-41 .O' 

100.0 
86.9 
81.9 
66.6 
56.0 
43.3 
31.6 
16.3 
8.9 
6.2 
4.7 
3.9 

56.7 
39.4 
1.9 
2.0 

Battelle 
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"x :, 
Screen Size. 

2.0 in. 
1.5 in. 
1 in. 
3.75 in. 
3.5 in. 
3.375 in. 
f#4 
VI0 
tc20 
MO 
66 0 
V I  00 
tc200 

Sravel, % 
Sand, O h  

Silt, % 
0 I a y ( CO .OW mm) , Yo 

TABLE 3 
GRAIN SIZE DISTRIBUTION 

ASTM D 422, "Particle Size Analysis of Soils" 

#8-805 
5F-2 

41 .O'-42.0' 

100.0 
95.9 
95.9 
93.4 
91.9 
87.5 
75.3 
53.4 
44.0 
38.6 
31.6 
25.0 

12.5 
62.5 
20.2 
4.8 

#8-805 
5F-3 

42.0'-43.0' 

100.0 
97.1 
94.3 
73.5 
55.9 
47.9 
40.5 
33.9 
26.8 
19.7 

26.5 
53.8 
16.7 
3.0 

#8-805 
1 OF-I 

92.0'-93.0' 

100.0 
98.4 
97.5 
97.3 
92.1 
77.0 
52.1 
26.3 
15.7 
11.8 
9.8 

0.9 
90.5 
6.7 
1.9 

. Sarnple,lt 
. Percenl 
..., 

#9-805 
5F-1 

42.0'-43.0' 

100.0 
77.2 
66.8 
65.4 
57.5 
52.1 
39.0 
28.6 
21.1 
15.3 
12.1 
9 7  
7 7  

61 .O 
31.3 
6.0 
1.7 

#9-805 
5F-2 

43.0'-44.0' 

100.0 
94.1 
88.9 
79.5 
75.7 
61.7 
46.5 
30.5 
7 9.6 
15.3 
13.3 
11.8 

38.3 
49.9 

4.0 
7.8 

#9-805 
5F-3 

44.0'-45.0' 

100.0 
99.5 
98.9 
84.8 
57.9 
43.2 
22.6 
8.7 
6.2 
5.7 

15.2 
79.1 
3.6 
2.1 

#9-805 
1 OF-I 

97.0'-98.0' 

100.0 
95.5 
95.5 
88.9 
87.5 
79.8 
62.2 
39.4 
27.1 
20.8 
16.8 
13.6 

20.2 
66.2 
8.4 
5.2 

#9-805 
1 OF-2 

98.0'-99.0' 

100.0 
98.9 
98.6 
97.5 
94.6 
90.0 
82.9 
72.5 
51.6 
28.8 

2.5 
68.7 
19.8 
9.0 
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TABLE 3 
GRAIN SIZE DISTRIBUTION 

ASTM D 422, "Particle Size Analysis of Soils" 

Clay (<o 002mm),% 

#9-805 
1 OF-3 

99.0'-100.0' 

100.0 
98.8 
98.2 
94.3 
85.5 
68.7 
49.0 
32.1 
19.6 
14.9 

5.7 
79.4 
11.7 
3.2 

y.'qSam pie. I c 
:XY-&iPeteent - 

#9-805 
11 F-I  

102.0'-103.0' 

100.0 
97.9 
93.9 
90.1 
80.3 
67.2 
50.3 
27.6 
13.0 
7.2 
5.5 

19.7 
74.8 
2.0 
3.5 

ntificatio,np. 2 
'assing ~ ~ 4 $ %  
a'- ' ' 

#9-805 
1 1 F-2 

103.0'-I 04.0' 

100.0 
94.1 
92.4 
87.8 
83.7 
73.2 
59.2 
43.3 
27.1 
13.8 
6.7 
5.3 

26.8 
67.9 
2.8 
2.5 

#9-805 
1 1 F-3 

104.0'-105.0' 

100.0 
96.4 
96.4 
91.3 
86.7 
75.4 
60.8 
45.2 
30.4 
18.1 
11.2 
7.9 

24.6 
67.5 
5.0 
2.9 

#9-805 
1 1 F-3 

105.0'-106.0' 

100.0 
95.8 
91.5 
88.3 
76.4 
59.7 
46.3 
31.9 
17.9 
10.2 
8.1 

23.6 
68.3 
5.9 
2.2 
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APPENDIX A 

BORING/MONITORING WELL LOCATION PLAN 
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APPENDIX B 

BORING 

AND 

WELL CONSTRUCTION LOGS 



CLIENT 
Battelle 138455 

BORING 

METHOD TED 1-885 8/8/06 COMPLETED 8/9/06 
~ 

West Jefferson North Site DS,DS SONIC Boring No. 

hgw Sheet 1 of 1 
WELL LOCATION COMMENTS 

>AT. 
rop OF CASING ELEVATION 

LONG. No well set at this location because no significant 
groundwater was encountered 

BORING LOCATION I See Boring Location Plan 

- 5 -  

-10- 

-15- 

-20- 

-25- 

been 
0 z 
W 
-I 
CL 

(I) 
3 

1F 

2F 

3F 

,late 
I 1  

etween samples. Therefore, the contacts between the various soil strata should not be taken as absolute 

LITHOLOGIC DESCRIPTION 

Brown clayey SILT with sand, trace gravel - damp 
- 
- 
- 
- 5 -  - 
- 
- 
- 
-10- 
- 

Gray sandy SILT, trace gravel - damp - 

-15- 
- 

- 
- 
- 
- 
-20- 

-ray silty SAND - sliqhtly wet r:  
- Gray sandy SILT, trace gravel - damp r5- 

B -ROCK CORE 
C -SHELBY TUBE 937 233 2016 



. .  CLIENT Battelle 138455 

PROJECT DRILLER 
West Jefferson North Site 

BORING BORING 

METHOD 
DS SONIC 

E D  8/7/06 COMPLETED 8/8/06 . 

hgw 
TYPED BY 

I 
T 

1-855 
Boring No. 

Sheet 1 of 2 
WELL LOCATION 

L.4T. LONG. 
TOP OF CASING ELEVATION 

COMMENTS 
No well set at this location because no significant 
groundwater was encountered 1 



CLENT 
Battelle 

West Jefferson North Site 

NO. 

138455 
BORING BORING 

F 2  
409 0s 
- 

-55- 

-60- 

-65- 

+% 

p . D  8/7/06 
DRILLER 

TYPED BY 

PROJECT 
DS 

h o w  

LITHOLOGIC DESCRIPTION 

COMPLETED 8/8/06 
METHOD 
SONIC 

1-855 
Boring No. 

Sheet 2 of 2 

Gray sandy SILT, some clay, trace gravel and cobbles - damp 

Brown silty CLAY, trace gravel and sand - damp 

Bottom of borehole at 70.0 feet. 



CLIENT 
Battelle 138455 

BORING BORING 
STARTED 8/17/06 COMPLETED 811 8/06 

METHOD PROJECT DRILLER 
BK, RW, SONIC West Jefferson North Site 

TYPED BY 
hgw 

II 913.24 
BORING LOCATION 

I 
2-885 

Boring No. 

Sheet 1 of 1 

I See Boring Location Plan 

WELL LOCATION 
LAT. 39'58.00.87"N LONG83"15'01.04"W 
TOP OF CASING ELEVATION 

= 
P 
w 
-I n 
2 
;5 

COMMENTS 

1F 
1 F-1 
1 F-2 
1 F-3 
1 F-4 
1 F-5 

II 
I 1  

tween samples. Therefore, the contacts between the various soil strata 

LITHOLOGIC DESCRIPTION 

~ ~~~ 

Drilled down to 20 feet without sampling 

~ ~~ 

Gray clayey SILT, some sand, trace gravel - moist 

7 
Gray fine to medium silty SAND, trace gravel - moist to wet 

Gray clayey SILT, some sand, trace gravel - moist 

Bottom of borehole at 30.0 feet. 

W 
J J 

B - ROCK CORE 
E 
2 
8 C - SHELBY TUBE 
6 0 D-  SOIL PROBE 

z a 

D 

3 

a 
E E -AUGER CUITINGS 
I- 

& 

;m 

13 
-0 

D E  

- 

- 5 -  

-10- 

-15- 

-20- 

-25- 

-3e 

_ -  

lot be taken as absolute. 

WELL DIAGRAM 

R 

3entoniteKeme 
;rout 

I" Dia. Solid 
WC Riser I 

I 

I 
bntoni te 
;hips 

1" Dia. 0.010 
Slotted PVC 
Screen 

Y3 Sand 1 

I 4518 TAYLORSVlLLE PO BOX 51 ROAD 

DAYTON. OHIO 45424 
PH 937 236 8805 
FAX 937 233 2016 



CLIENT 
Battelle 

PROJECT 
West Jefferson North Site 

WELL LOCATION 
AT. 39"58'01.16"N LONG.83"15'01.05''w 
-0P OF CASING ELEVATION 

913.81 
BORING LOCATION 

See Boring Location Plan 
h e e n  samples. Therefore, the contacts between the various soil strata should not be taken as absolute 

JUB NU. 

138455 
BORING BORING 

DRILLER METHOD 

TYPED BY 

STARTED 8/18/06 COMPLETED 8/18/06 2-855 
DS,DS SONIC Boring No. 

haw ~ Sheet 1 of 2 
COMMENTS 

I - ~ I WELL DIAGRAM 

Continued Next Page 

DEPTH C - SHELBY TUBE 
INITIAL 64.0 n 8/18/2006 D-SOIL PROBE 

ATCOMPLETION NT 3 [7o E -AUGER CUTTINGS 

PO BOX 51 
DAYTON. OHIO 45424 

PH 937.236.8805 
FAX 937 233 2016 

e B O W S E R  
MORNER, 



0 
Is' 

W .  a 
0; I 

z 
W Lg  J 

2 
- -  
- -  
- - 

-55- 

1F - -  
- -  
- -  
- -  
- -  
-60- - -  
- -  
- - 2F - -  
-65- 2F-1 
- - 2F-2 
- - 2F-3 
- -  
- -  

-7n . I "  

138455 
CLIENT 

BORING 
Battelle 

ST- 8/18/06 COMPLETED 8/18/06 , BORING 
2-855 

I West Jefferson North Site DS, DS , 
PROECT DRILLER 

LITHOLOGIC DESCRIPTION 

METHOD 
SONIC 

>ray clayey SILT, some sand, trace gravel - moist 

[Intervals of fine sitty sand to 62') 

n 
Brown fine to medium coarse silty SAND with small to medium gravel - 
wet 

(Increase in gravel at -69') 
Bottom of borehole at 70.0 feet. 

1 BoringNo. ._ 

I Sheet 2 of 2 

WELLDIAGRAM I 

entonite 1 
hips 

' Dia. 0.010 T 
lotted PVC 
creen 

3 Sand 

7 

I 

-1 
I 

- 1  

I 

- 1  

I 



CLIENT 
Ba ttelle 

See Boring Locatioc 

JOBNO. 

138455 
BORING BORING 

It has been ne 
w 

1s P ; : : 
$ 

I-0 

Os. 

- 
- 
- 

- 5 -  

1F - 
- - 
- 
- 

-10- - 
- - 
- 

-15- 

2F - 
- 
- 
- 
- 

-20- - 
- 3F-1 - - 3F-2 - 
- 3F-3 - 
- 3F-4 - 
- 3F-6 
- 3F-7 - - 3F-8 - 
- 3F-9 - 

- 

-25- 3F-5 - 

-30- 3F-10 - 
- 
- 4F 

-35- 
- 
- 
- 
- 
- 

-40- - 
- 
- 
- 

-45- 

5F - 
- 
- 
- - 

-_ _I_ - _t 

PROJECT STARTED 8/7/06 COMPLETED 8/15/06 
DRILLER METHOD 

BK, RW, SM- SONIC 
TYPED BY 

haw 

West Jefferson North Site 

Plan 
nterpolate between samples. Therefore, the contacts between the various soil strata should not be taken as absolute. 

I I I I 

2-805 
~ 

Boring No. 

Sheet 1 of 2 

LITHOLOGIC DESCRIPTION 

WELL LOCATION 
LAT. 39"58'01.07"N L0NG83"15'00.89"w 
rop OF CASING ELEVATION 

913.53 
BORING LOCATION 

(Becomes brown at 7 0') 

(Intervals of fine to medium gray-brown silty sand with gravel and clay at 

BentonitelCeme 

COMMENTS 

Continued Next Page 

C - SHELBY TUBE 
INITIAL 30.0 n 8/8/2006 D - SOIL PROBE 



CLIENT 
Battelle 

PROJECT 
West Jefferson North Site 

-55-  

-60- 

-65- 

-70- 

-75. 

- 80 

-85 
- 
- 
- 

- 
j 
?: 
U 

L 

f 
- 
:-A 
'-2 
--3 
-4 
=-5 
'-6 
'-7 
'-8 
--9 
'-10 

'F 

3F 

9F 

IF-1 
IF-; 

. . -  

1 l O A l C C  I r I 130453 
BORING BOIUNG 

DRLLER METHOD 
BK, RW, SM SONIC 

TYPED BY . 

8/7/06 COMPLETED 8/15/06 . 2-805 

I 
Boring No. 

Sheet 2 of 2 hgw I 

LITHOLOGIC DESCRIPTION 

;ray-brown to gray sandy SILT with gravel - damp (continued) 

3ray-brown fine to medium silty SAND - wet 

(Intervals of clay) 

Gray brown sandy SILT with gravel - dry 

Reddish brown silty CLAY with gravel, some sand, trace cobble - damp 

Weathered LIMESTONE 

*efusal at 89 0) / 
Bottom of borehole at 89.0 feet. 

I S  
-0 
Lm 
15 
J .  

55 - 

60- 

65- 

.70- 

-75- 

-80- 

-85- 

_. 

WELLDIAGRAM 

Q 

_ - -  

I 

1 

ientonite 
>hips 

1" Dia. 0.010" 
;lotted PVC 
screen 
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CLIENT 

138455 
BORING BORJNG -v 
DRILLER METHOD 

TYPED BY 
DS,DS SONIC 

hgw 

Battelle 

3-855A 
~ 

Boring No. 

Sheet 1 of 2 

PROJECT 
West Jefferson North Site 

WELL LOCATION 
,AT. 39'58'02.73"N LONG83"14'59.15"w 
'OP OF CASING ELEVATION 

910.66 
BORING LOCATION 

1F 

See Boring Location Plan 
It has bee 

m NO. 

etween samples. Therefore, the contacts between the various soil strat 

LITHOLOGIC DESCRIPTION 

Drilled down to 4 0  without sampling 

Gray sandy SILT, some clay, trace gravel atternating with gray silty sand - 
moist 

v 
Continued Next PaPe 

hould not be taken as absolutc 

BentonitelCemc 

Bentonite 

C-SHELBYTUBE 
D - SOIL PROBE 



CLIENT 
Battelle 

I . .  5: 

. .  

T 138455 
BORPJG BORING 

LITHOLOGIC DESCRIPTION 

poorly graded SAND with gravel, trace silt - wet 

ST.MF,D 8/11/06 COMPLETED 8/14/06 

Bottom of borehole at 60.0 feet. 

3-855A 
BoringNo. - 

I 
DRILLER 

TYPEDBY . 

PROJECT 
West Jefferson North Site DS,DS 

1 Sheet 2 of 2 I 
METHOD 
SONIC 

WELLDIAGRAM 1 

I Sand 

Dia. 0.010 
)Red PVC 
:reen 



w l  

CLIENT 
Battelle 

PROJECT 
West Jefferson North Site 

WELL LOCATION 
,AT. 39O58'03.14 "N ~ ~ ~ . 8 3 ~ 1 4 ' 5 9 . 7 9 " W  
rop OF CASING ELEVATION 

912.04 
BORING LOCATION 

JOB NO. 

138455 
BORING BORING 

DRILLER METHOD 

TYPED BY 

COMMENTj 
Unable to advance 8-inch drill casing below 45 feet due 
to subsurface obstruction. Therefore, a 2-inch diamete 
well was installed. 

m D  8/21/06 COMPLETED 8/22/06 3-855B 
DS SONIC Boring No. 

hgw Sheet 1 of 2 

See Boring Location Plan 
etween samples. fierefore. the contacts between the various soil strata should not be taken as absolute 

LITHOLOGIC DESCRIPTION 

Drilled down to 50.0' without sampling 

(Encountered pieces of concrete and rebar at 45') 

Continued Next Page 
J 
-J 
W + I- 

B - ROCK CORE 

C - SHELBY TUBE 

2 
U 

2 
a 
r 

BOWSER 
MORNER, 

g INITIAL 51 5 8/22/2006 D - SOIL PROBE 
ATCOMPLETION NT m E -AUGER CUTTINGS 

5 AFTER HRS z n F - s o N ~ C  



I I JOB NU. I 
CLIENT 
Battelle 138455 

BORING BORING 

DRILLER METHOD 
West Jefferson North Site DS SONIC 

TYPED BY 

8/21/06 COMPLETED 8/22/06 ~ 1 STARED 

h w  

LITHOLOGIC DESCRIPTION 

Drilled down to 50.0 without sampling (continued) 
Gray clayey SILT, some sand, trace gravel - damp 

Gray fine silty SAND grading to medium sand with gravel - wet 

T? 

Gray clayey SILT, some sand, trace gravel - damp 

Bottom of borehole at 60.0 feet. 

3-855B 
Boring No. 

Sheet 2 of 2 

T WELL DIAGRAM 

1 ! Sand 

Dia. 0.010" 
'otted PVC 
:reen 



IOB NO. ci IFUT . 
Battelle 

PROJECT 
West Jefferson North Site 

WELL LOCATION 
,AT. 39'58'02.92''N LoNG83"14'59.07"w 
rop OF CASING ELEVATION 

911.26 
BORING LOCATION 

138455 
BORING 

DS,DS SONIC 

BORING 

DIULLER METHOD Boring No. 

TYPED BY 

STARTED 8/9/06 COMPLETED 8/11/06 3-805 

Sheet 1 of 2 hgw 
COlvfhENTS 

See Boring Location Plan I I  

tween samples. Therefore, the contacts between the various soil strata should not be taken as absolute. 
WELL DIAGRAM r 2  +u LITHOLOGIC DESCRIPTION a m  

(Cobble at 23 0'-23 2') 

EkntonitelCemc 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ - - - - - - - - -  _ _ _ - _ _  
Continued Next Page 

C - SHELBY TUBE 
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4518 TAYLORSVIU ROAD 
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CLIENT JOB NO. 

Battelle 

PROJECT 

I 

I 138455 
BORING BORING 
ST,MTED 8/9/06 COMPLETED 8/11/06 , 3405 
DRILLER METHOD 

TYF'EDBY . 

DS, DS. SONIC West Jefferson North Site 

- 

P 
W 
-1 a 
I 
2 - 

jF- 
iF- 
iF- 
jF- 
jF- 
jF- 
K- 
jF- 
jF- 
F-' 
7F- 
7F- 
7F- 
7F- 
7F- 
7F- 
7F- 
7F- 
7F- 
F- 

8F 

3F- 
3F- 
3F- 

- 

- 
h 

a 
v 

0 a 
- 

hgw 1 

LITHOLOGIC DESCRIPTION 

Gray poorly graded silty SAND with gravel, trace cobbles - wet 
(continued) 

(More fine grained sand at 60'62') 

(Intervals of sandy silt, some clay at 68.5'439) 

Gray to brown sandy SILT - moist 

(Oxidized zone at 76.0') 

Gray tine silty SAND -wet 

Gray sandy SILT with limestone fragments - damp 
(Becomes brown at 86.0') 

eathered LIMESTONE 
/ 

Bottom of borehole at 87.5 feet. 

E i  
fs '  
Q!! 
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-60 
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-85 

- 

BoringNo. 

1 Sheet 2 of 2 I 

WELLDIAGRAM 7 

Jentonite 
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I P3 Sand 

1" Dia. 0.010" 
Slotted PVC 
Screen I 



CLIEST 
Battelle 

914.14 
BORING LOCATION 

JOB NO. i 
138455 

BORING BORING 

See Boring Location Plan 

STARTED 8/17/06 COMPLETED S/17/0& 
METHOD 

DS,DS SONIC 
DRILLER PROJECT 

West Jefferson North Site 
TYPED BY hgw 

~ 

It has been 

4-885 
~ 

Boring No. 

Sheet 1 of 1 

k3'1 1F-' 

WELL LOCATION 
,AT. 39'58'03.16"N LONG,83°15q02.72q'W 
rop OF CASING ELEVATION 

I I  

:tween samples. Therefore, the contacts between the various soil strata 

COMMENTS 

LITHOLOGIC DESCRIPTION 

5 -  

s 
J 

F -  

Drilled down to 30 feet without sampling 

A -SPLIT SPOON WATER LEVEL MEASUREMENTS 0 B-ROCKCORE 

- 
y 

Gray sandy SILT, some clay, trace gravel - damp 
(Gravelly zone at 30.5' - 31 .O' - very moist to wet) 

V 

3 m, 

= + 
5 

r 
8 

Bottom of borehole at 40.0 feet. 

C - SHELBY TUBE DEPTH DATE 
INITIAL 30.5 8/17/2006 0 D-SOIL PROBE n m E -AUGER CUTTINGS 

I F-SONIC 
ATCOMPLETION NT 
AFTER HRS. 

- 
IOUIC J 
h a  
3 s  

- 
- 
- 
- 

5 -  

. lo -  

.15- 

-20- 

-25- 

-30- 

-35- 

-40- 

tot be taken as absolute. 

WELL DIAGRAM 

BentonitelCeme 

4" Dia 0 010" 

4518 TAYLORSVIUE PO BOX 51 ROAD 



CLIENT 
Battelle 

PROECT 
West Jefferson North Site 

WELL LOCATION 
LAT. 39"58'03.18"N LONG83°15'02.53"w 
TOP OF CASING ELEVATION 

914.11 
BORING LOCATION 

JOB NO. 

7 
i 

138455 
BORING BORING 

DRILLER METHOD _____ 

TYPED BY 

STARTED 8/16/06 COMPLETED 8/17/06 4-855 
DS, D S ,  SONIC Boring No. 

hgw Sheet 1 of 2 
COMMENTS 

I 

Plan i 
I ,  

etween samples. Therefore, the contacts between the various soil strata should not be taken as absolute ' 
I I 

--J -I 

B -ROCK CORE 
m E 
z 
3 C-SHELBYTUBE 

g 
d 

INITIAL 59.5 P 8/16/2006 r 

+ z 
0 



JUBNU. 
C L r n T  Battelle 138455 

BORING 
STARED 8/16/06 COMPLETED 8/17/06 BORING 

West Jefferson North Site 

4-855 

-55- 

-60- 

-65- 

-7e 

hgw I 

LITHOLOGIC DESCRIPTION 

Gray sandy SILT, trace clay and gravel - damp 

Gray silty fine to medium grained SAND with gravel, trace cobble - wet 
Gray sandy SILT, some clay, trace gravel - damp 

5 

;ray fine silty SAND - moist to wet 

Bottom of borehole at 70.0 feet. 

Boring No. 

Sheet 2 of 2 iLk 
3entonite 
Ships 

4" Dia. 0.010" 
Slotted PVC 

:reen 

! Sand 



CLIENT 

914.53 
BOFUNG LOCATION 

JOB NO. I 

See Boring Location Plan 

I 

etween samples. lherefore, the contacts between the various soil strata should not be taken as absolute 

- - WELL DIAGRAM 

I LITHOLOGIC DESCRIPTION 

- wet from 37-38 5’) 

C- SHELBY TUBE 
D - SOIL PROBE 

(Gray sandy silt, some gravel 

(Becomes moist at 38.5’) 

15 

20 

I 
- 1  

I 

I 

I 

7 



CLIENT 
Battelle 

IS 

n E  
k g  w .  

_. 

-55- 

-60- 

-65- 

-70- 

-75- 

-80- 

-85- 

-90- 

-95- 

-1 0 0  

-1 05 

-+)8 

- _  

JOB NO. 

138455 
BORING BORING 

- 
0 

n 

z 
w 
-I 

2 
V) - 

6F 

6F-' 
7F-' 
7F-; 
7F 

BF 

9F-' 
9F-2 

1 OF 

11F 

12F 

- 

-. 

PROJECT STARTED 8/14/06 
DRILLER 

DS,DS 
TYPED BY 

West Jefferson North Site 

h 

E, a 
v 

a 
n 
- 

COMPLETED 8/16/06 
METHOD 
SONIC 

4-805 

hgw I 
I 

LITHOLOGIC DESCRIPTION 

4 
Gray sandy SILT, some clay, trace gravel - damp (continued) 

Gray fine to medium silty SAND, some gravel - wet 1 
Gray sandy SILT, trace gravel - damp 

Gray fine silty SAND - slightly wet 

Gray sandy SILT, trace gravel - damp 

!- Gray fine s i b  SAND - moist 
Gray sandy SILT, some gravel - damp 

Weathered LIMESTONE - damp to dry 

Bottom of borehole at 110.0 feet. 
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I Sheet 2 of 2 
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CLIENT 
Battelle 

JUD I Y V .  CLIENT 
Battelle 138455 

BORING BORING 1 

West Jefferson North Site 

BORING 1 
-D 8/30/06 

BK 

hgw 

PROJECT 
West Jefferson North Site DRILLER 

TYPED BY 

WELL LOCATION 
L.4T. 39O58'00.40"N 

COMPLETED 9/1/06 
METHOD 
SONIC 

- 

BORING 

DRILLER 

TYPED BY 

STARTED 8/30/06 

BK 

hgw 

.. 

868.87 
BORING LOCATION 

FOP OF CASING ELEVATION 

WELL LOCATION 
LAT. 39O58'00.40"N LONG83'14'49.54''w 
TOP OF CASING ELEVATION 

LITHOLOGIC DESCRIPTION 

COMMENTS 

5-855 

l- Boring No. 

Sheet 1 of 1 

I 1  

:tween samples. Therefore, the contacts between the various soil stra 

Brown silty CLAY, some sand, with gravel - moist 

Dark gray silty CLAY, some sand and gravel with organics - moist 

Brown sily GRAVEL with sand, some clay - very moist to wet 

Brown clayey SILT, some sand, and gravel - moist 
Gray silty CLAY, some sand - moist 

Bottom of borehole at 20.0 feet. 

not be taken as  absolute. 

WELL DIAGRAM 
1 

3entonitelCeme 
;rout 
I" Dia. Solid 
'VC Riser 
bntonite 
:hips 

1 

~3 Sand T 
1" Dia. 0.01 0" 

T 
;lotted PVC 
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I 

B - ROCK CORE 

C-  SHELBY TUBE 937 233 2016 



rson North Site 

0 D-SOIL PROBE 

nterpolate between samples. Therefore, the contacts between the various soil strata should not be taken as absolute 
I I I I 

WELL DIAGRAM 

LITHOLOGIC DESCRIPTION 

(Cobble zone and wet at 36-38 5') 

(Transitions to brown to gray-brown at 45') 



1 .  

CLIENT 
Ba ttelle 138155 

PROJECT 

BORING BORING 
STARTED 8/22/06 COMPLETED 8/24/06 

West Jefferson North Site 

I 
5-805 

IS 

0 ; r  
k g  w .  

_. 

-55- 

-60. 

-65 

-70 

-75 

-80 

I 

- 

DRILLER 

TYPED BY 
DS 

hgw I 

LITHOLOGIC DESCRIPTION 

hlETHOD 
SONIC 

Reddish-brown silty CLAY, some gravel, trace sand and cobbles - moist 
(continued) 

Gray silty CLAY - moist 

Dark brown silty CLAY, trace sand and gravel - moist 

(Gravel increases with depth) 

Weathered LIMESTONE 

Bottom of borehole at 80.0 feet. 

55- 

60 - 

65- 
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-84. 
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i- 
1 BoringNo. 

, Sheet 2 of 2 

WELL DIAGRAM 

Ientonite 
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V 

CLIENT 
Battelle 138455 

PROJECT 

JOB NO. 

BORING BORING 

DRILLER METHOD 
DS SONIC 

TYPED BY 

TED 8/31/06 COMPLETED 8/31/06 , 6-885 
Boring No. 

Sheet 1 of 1 

West Jefferson North Site 

hgw 
WELL LOCATlON COMMENTS 

LAT. 39'58'04.38"N LONG.83'14'53.59"W 
II I TOP OF CASING ELEVATION 

892.71 
BORING LOCATlON I 

1 See Boring Location Plan II 
beer; 

!!I 

2 

P 
a 
I 

1F 

2F 

!F-1 
&2 

ecei 
c 

k 
n 

0 a 

v LITHOLOGIC DESCRlPTlON 

Brown clayey SILT, some sand, trace gravel - moist 

Gray clayey SILT, some sand, trace gravel - moist 

'i 

/ *ray fine to medium silty SAND with gravel - very moist to wet 
Gray sandy SILT with intervals of medium sand - very moist to wet 

Bottom of borehole at 20.0 feet. 

not be taken as absolute. 

WELL DIAGRAM 

BentoniteICeme 
Grout 

4" Dia. Solid 
PVC Riser 

Bentonite 
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4" Dia. 0.010 
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CLIENT 
Battelle I' 
PROJECT 6-855 

r West Jefferson North Site DS SONIC Boring No. 
Sheet 1 of 1 

WELL LOCATION COMMENTS 
UT. 39O58'04.52"N LoNG83'14'53.68"w 
TOP OF CASING ELEVATION 

892.66 
BORING LOCATION 

See Boring Location Plan 
been 
0 

5 
Z 

Q 

v) 
f 
- 

1F 

2F-1 
2F-2 
2F-3 

2F-4 
2F-5 

:tween samples. Therefore. the contacts between the various soil strata 

LITHOLOGIC DESCRIPTION 

~ 

Drilled down to 20' before sampling 

Gray clayey SILT, some sand, trace gravel - moist 

(3" fine silty sand seam at 24') 

fine silty sand seam at 29.8) / 
Gray SILT with fine sand grading to fine silty sand - very moist 

~ 

Gray clayey SILT, some sand, trace gravel - moist 

0 
Gray SILT with fine sand - very moist to wet 

Gray clayey SILT, some sand, trace gravel - moist 
Bottom of borehole at 40.0 feet. 

r 
r 

5 -  

10- 

.15- 

20- 

.25- 

.30- 

-35- 

-4e- 

lot be taken as absolute. 1 

WELL DIAGRAM 

V' Dia. Solid 
WC Riser 1 
3entonitelCerne 
;rout 

3entonite 
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t" Dia. 0.010" 
;lotted PVC 
Screen 
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B - ROCK CORE 
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E -AUGER CUl-rINGS 



CLIENT 
Battelle I BORING 

STARED 8/24/06 
DS 

DRILLER 
PROJECT 
West Jefferson North Site 

BORING 
COMPLETED 8/30/06 
METHOD 
SONIC 

WELL LOCATION 
LAT. 39O58'04.66"N LONG83°14'53.75"w 
TOP OF CASING ELEVATION 

893.11 
BORING LOCATION 

1 
Brown silty CLAY, some sand, trace gravel - moist 

(Trace organics to 2.5') 

(Increase in sand with depth and less clay at 13'-16') 

Gray fine to medium silty SAND with gravel - very moist to wet 

(Trace organics to 2.5') 

(Increase in sand with depth and less clay at 13'-16') 

Gray fine to medium silty SAND with gravel - very moist to wet 

Gray clayey SILT with sand, trace gravel with intervals of fine silty sand 

Gray fine to medium silty SAND - moist with intervals of clayey silt 

6-805 
Boring No. 

Sheet 1 of 2 

hould 1 not be taken as absolute 

WELL DIAGRAM 
X S  
t-c9 



CLIENT 
Battelle 

PROJECT 
West Jefferson North Site 

0 z 

T 
- 55 

-60 

-65 

-70 

-75- 

-80. 

-85- 

.go- 

95 - 

7F 

8F 

9F 

1 OF- 
1 OF-: 

I 138455 
BORING BORING 
STARTED 8/24/06 COMPLETED 8/30/06 
DRILLER hlETHOD 

TYPED BY 

6-805 
~ 

r DS SONIC Boring No. 

hgw Sheet 2 of 2 
1 

- 
- 
- 
-5 
- 
- 
- 
- 
-6 - 
- 

Reddish brown silty CLAY, some sand and gravel - moist - 
-6 

(Cobble zone at 82') 

Gray silty CLAY, trace fine sand - moist 

Dark brown to reddish brown silty CLAY with sand and gravel - moist 

Weathered LIMESTONE 

/ 
Bottom of borehole at 96.5 feet. 

DIAGRAM 

Bentonite 
Chips 

4" Dia. 0.010" 
Slotted PVC 
Screen 

#3 Sand 
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1 -  
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i 
CLLEN7 
Battelle 138455 

PROJECT 
West Jefferson North Site 

BORING 

METHOD 
DS SONIC 

D 9/7/06 COMPLETED 9/7/06 - 7-885 
~ 

Boring No. 

hpw Sheet 1 of 1 
WELL LOCATION COMMENTS 

LAT. 39'58'06.26"N ~ o ~ G 8 3 ~ 1 4 ' 5 8 . 0 5 " w  
T O P  OF CASING ELEVATION 

907.68 
BORING LOCATION 

See Boring Location Plan 
&E 

c 
4 
2 
L 
- 

- 

_ -  

I I  

:tween samples. Therefore, the contacts between the various soil strata 

LITHOLOGIC DESCRIPTION 

Drilled down to 2 0  without sampling 

Gray clayey SILT, some sand, trace gravel - moist 

n 
(Fine silty sand seams from 28-29') 

Bottom of borehole at 40.0 feet. 

Lu 2 
A w c I- 

d 
t 
7z D -SOIL PROBE x 
d 

C -SHELBY TUBE 
3 

E -AUGER CUTINGS 
I- 

5 

- 
pUJ 

2 
:i- 

)E 
1 .  

- 

5 -  

10- 

15- 

20- 

25- 

30- 

35- 

+e- 

.- 

;be taken as absolute 
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138455 Ba ttelle 

PROJECT TED 9/6/06 COMPLET~ 
West Jefferson North Site 

BORING BORING 

DRILLER METHOD 
DS SONIC 

TYPED BY 

II TOP OF CASING ELEVATION 
907.39 
BORING LOCATION 

See Boring Location Plan - 
It has beel 
I 

7-855 
Boring 

Sheet 1 

~ 

No. 

of 2 

I 
- 1 
T 

etween samples. ?herefore, the contacts between the various soil strata should not be taken as absolute. 

WELL DIAGRAM 

1 
13- 

LITHOLOGIC DESCRIPTION 

Drilled down to 50' without sampling 1 

-4"  Dia. Solid 
PVC Riser 1 

BentonitelCeme 

I 
Grout 

Bentonite 1 j y : 4 C h i P S - - - -  

Continued Next Pape 

1 
DEPTH C -SHELBY TUBE 

INITIAL 51.0 n 9/6/2006 D - SOIL PROBE 
AT COMPLETION NT E -AUGER C W I N G S  



C L E N l  
Bat telle 138455 

PROJECT 

JOB NO. 

BORING BOFUNG 

DRILLER METHOD 
DS SONIC 

9/6/06 COMPLETED 9/7/06 ~ 

West Jefferson North Site 
7-855 

Boring No. 

-55- 

-6e 

LITHOLOGIC DESCRIPTION 

Gray clayey SILT, some sand, trace gravel - moist n 

(Seams of fine silty sand to poorly graded silty sand between 51' to 60) 

Bottom of borehole at 60.0 feet. 

I Sheet 2 of 2 

WELL DIAGRAM 

!3 Sand 

," Dia. 0.010" 
ilotted PVC 
icreen 



CLIENT 
Battelle 

It TOP OF CASING ELEVATION 

J U D  I Y U .  

138455 

BORING TED 9/1/06 
DRILLER 

TYPED BY 

PROJECT 

DS West Jefferson North Site 

r 
7-805 

T 
Boring No. 

Sheet 1 of 2 

BORING COMPLETED 9/6/06 
METHOD 
SONIC 

I 1 I 

907.74 
BORING LOCATION 

Gray clayey SILT, some sand, trace gravel - moist 
(Silt seams between 17-1  5') 

I 

(Silt and fine sand lenses mixed with clay at 2 2 3 ,  23.3'. 28.4'29.5') 

(Medium to fine siRy sand - very moist to wet at 30.5'-30.9') 

WELL DIAGRAM 

I 
T 

LITHOLOGIC DESCRIPTION 

1 
1 
I 

BentonitelCeme ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ - _ _  
Continued Next Page 
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__.- 

CLLEKT 
Battelle 

PROJECT 
West Jefferson North Site 
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OF- 
OF- 

11F 

- 

JOB NU. I 
138455 

BORDJG B O m G  

DRILLER METHOD 
DS SONIC 

TYPED BY 

7-805 

LITHOLOGIC DESCRIPTION 

Gray clayey SILT with sand - damp (continued) 

Gray medium to coarse silty SAND, some gravel -wet 

Gray clayey SILT, some sand, trace gravel - moist 

Gray to gray-brown fine silty SAND - very moist to wet 

~~ 

Gray clayey SILT 

Gray poolry graded SAND with gravel and silt - wet 

Reddish brown silty CLAY, some sand and gravel - moist 

Gray-brown silty CLAY - moist 

Bottom of borehole at 110.0 feet. 
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CLIENT 
Battelle 

STARTED BORING 9/13/06 BORING COMPLETED 9/13/06- 
DRlLLER METHOD 

TYF'ED BY 

138455 

DS SONIC 

hgw 

PROJECT 
West Jefferson North Site 

8-885 
Boring No. 

Sheet 1 of 1 7 
Top OF CASING ELEVATION 

904.35 
BORING LOCATION 

See Boring Location Plan - 
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:tween samples. Therefore, the contacts between the various soil strai 

LITHOLOGIC DESCRIPTION 

TOPSOIL - 
Brown silty CLAY, some sand, some gravel - moist 

Gray clayey SILT, some sand, trace gravel - moist 

- Y 

Gray SILT, with sand - very moist 
Gray clayey SILT, trace clay and sand - very moist to wet 

- 

Bottom of borehole at 30.0 feet. 

B -ROCK CORE 
C - SHELBY TUBE 

INITIAL 26.0 9/13/2006 D - SOIL PROBE 

- hot 

1: I-c 

m <  
- 

- 5  

-10 

-15 

-20 

-25 

38 

.-  

not be taken as absolute. 

WELL DIAGRAM 

I 4" Dia. Solid 
PVC Riser 

T 3entoniteKeme 
;rout 

1 3entonite 
:hips 

1" Dia. 0.010 1 
Slotted PVC 
Screen 

1 4518 TAYLORSVILLE PO BOX 51 ROAD 

DAYTON OHIO 45424 
PH 937 236 BBo5 

F A X  937 2JJ M16 

BOWSER 
MORNER, 



Ba ttelle 

PROJECT 
West Jefferson North Site 

hgw I I 
COMMENTS WELL LOCATION 

,AT. 39O58'08.88"N LONG83°15'01 .32"w 
rop OF CASING ELEVATION 

138455 
BORING BORING 

DRILLER METHOD 
DS SONIC 

TYPED BY 

STARTED 9/13/06 COMPLETED 9/13/06 

904.80 
BORING LOCATION 

See Boring Location Plan 
It has beel 
1 

8-855 
Boring No. 

Sheet 1 of 1 

I 1  

WELL DIAGRAM 

LITHOLOGIC DESCRIPTION 

Bentonite/Cerne 

4" Dia. 0.010" 
Slotted PVC 

Gray poorly graded SAND with gravel and silt - wet 

- -  
- -  --#3 Sand 
- -  

- 
Bottom of borehole at 50.0 feet. 

DAYTON. OHIO 45424 
PH 937 236 8805 
FAX 937 233 2016 C - SHELBY TUBE 

INITIAL 39.0 n 9/13/2006 D - SOIL PROBE 
AT COMPLETION NT E -AUGER CUTTINGS 



CLIENT 
Ba ttelle 

PROJECT 
West Jefferson North Site 

138455 
BORING BORING 
STARTED 9/8/06 COMPLETED 9/11/06 
DRILLER 

TYPED BY 

METHOD 
DS SONIC 

rop OF CASING ELEVATION 
904.63 

BORING LOCATlON 

I 
8-805 

Boring No. 

See Boring Location Plan 

-I5 "i r 2F 

LITHOLOGIC DESCRIPTION 

(Fine silty sand seam at 22') 

(Two silt seams with fine sand at 26' and 27') 

Gray clayey SILT, some sand, trace gravel - moist to damp 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - _ - - -  
Continued Next Page 

B - ROCK CORE 

C - SHELBY TUBE 
D - SOIL PROBE 
E -AUGER CUlTINGS 

PO BOX 51 
DAYTON, OHIO 45424 

PH937236BB05 
FAX 937 233 2316 



CLIENT 
Battelle 

PROJECT 
West Jefferson North Site 

138455 

TYPED BY 

LITHOLOGIC DESCRIPTION 

Gray well-graded SAND with gravel and silt - wet (alternates with clayey 

Gray clayey SILT, some sand, trace gravel - moist 

Gray wellqraded SAND with some silt -wet 
Gray clayey SILT, some sand, trace gravel - moist 

~~ 

1 Boring No. 

1 Sheet 2 of 2 
I 

Bentonite 
Chips 

.4" Dia. 0.010" 
Slotted PVC 
Screen 



CLIENT 
Bat tell e 

JOB NO. 

WELL LOCATION 
AT. LONG. ' 

-0P OF CASING ELEVATION 

DRILLER West Jefferson North Site I D U I I I I g  I Y U .  

hgw 
COMMENTS 
No well set at this location because no groundwater was 
encountered. 1 

See Boring Location Plan 
- It h: :tween samples. Therefore, the contacts between the various soil strata should not be taken as ab 

IS +a 
05 
Eim 

- 

- 5 -  

-10- 

-15- 

-20- 

-25- 

-30- 

-35- 

-4e- 

,iUte. 

I F  

2F 

E a a 
!2 a 

v LITHOLOGIC DESCRIPTION 

Drilled down to 20 without sampling 

Gray clayey SILT, some sand, trace gravel - moist 

Bottom of borehole at 40.0 feet. 

-1 4518 TAYLORSWLLE ROAD 
PO BOX 51 

DAYTON. OHIO 45424 B -ROCK CORE 
PH 937 236 8805 

n A T F  I [1zl C-SHELBY TUBE I I  FAX 937 233 2016 

INITIAL None 3 D-SOIL P R L ,  

n F-SONIC 
ATCOMPLETION None 1 
A E T F R  URC T 



CLIENT JOB NO. 
Battelle 

PROJECT 
West Jefferson North Site 

909.99 
BORING LOCATION 

See Boring Location Plan 

138455 
BORING BORING 

DRILLER METHOD 

TYPED BY 

STARTED 911 9/06 COMPLETED 911 9/06 

DS SONIC 

It has beer 

WELL JBCATION 
,AT. 39'58'11.84"N LoNG.83"15'02.44''w 
rop OF CASING ELEVATION 

1F 

hgw I 
COMMENTS 

9-855 
Boring No. 

Sheet 1 of 1 

I 1  

date between samples. Therefore. the contacts between the various soil strat hould not be taken as absolute. 
I 

LITHOLOGIC DESCRIPTION 

I Drilled down to 40' without sampling 

V 
Gray well-graded GRAVEL with silt and sand, trace cobbles transitioning 
to poorly graded sand 

Gray clayey SILT, some sand, trace gravel - moist 

(Fine to medium sand seam from 49'49.5') 
Bottom of borehole at 50.0 feet. 

B - ROCK CORE 

C - SHELBY TUBE 
D- SOIL PROBE 

AT COMPLETION NT E -AUGER CUTTINGS 

- - I WELL DIAGRAM 

4" Dia. 0 010" 
Slotted PVC 
Screen 

45 

4518 TAYlORSVlLLE ROAD 
PO BOX 51 

DAMON. OHIO 45424 
PH 937 236 8835 

FAX 937 233 2016 

BOWSER 
MORNER, 



CLIENT 
Battelle 

It has been  

J I I D  I U U .  

1 138455 
BORING BORING 

nterpolate between samples. Therefore, the contacts between the various soil SI 

STBBTED 9/14/06 COMPLETED 9/15/06 PROJECT 
DRILLER METHOD 

TYPED BY 
West Jefferson North Site DS SONIC 

hgw 

LITHOLOGIC DESCRIPTION 

9-805 
Boring No. 

Sheet 1 of 2 

~ 

1 

Brown clayey SILT, some sand and gravel - moist 

\'ELL LOC.4TION 
,AT. 39"58'11.71"N L o N G 8 3 " 1 5 ' 0 2 . 3 4 " w  
rop OF CASING ELEVATION 

910.05 
BORING LOCATION 

See Boring Location Plan 

Gray clayey SILT, some sand, trace gravel - moist 

(Medium to coarse sand seam with gravel - wet at 25'-26') 

Gray medium SAND grading to sitt wlth fine sand - wet 

COMMENTS 

7 
7 

Gray clayey SILT, some sand, trace gravel - moist 

(Medium to coarse sand seam with gravel - wet at 25'-26') 

I I  Gray medium SAND grading to sitt with fine sand - wet 

Gray clayey SILT, some sand, trace gravel - moist 

Gray wellgraded GRAVEL with silt and sand, trace cobbles transitioning 
to poorly graded sand - wet 

Gray clayey SILT with intervals of fine silty sand - moist to very moist 

Gray fine silty SAND - moist to very moist 

Continued Next Pane 

uld not be taken as absolute. ' 

- BentonitelCemer 

I Grout 

WATER LEVEL MEASUREMENTS 1 ~ A -SPLIT SPOON I I  4518 TAY_LP_R_SVI-LLE ROAD 

DEPTH 
INITIAL 2:: 9/;&6 1 

AT COMPLETION 

AFTER HRS. 

0 B-ROCKCORE 

fxl C-SHELBY TUBE 
0 D -SOIL PROBE 

n F-SONIC 

E -AUGER CUTTINGS 

V U  W X  51 
DAYTON, OHIO 45424 

PH 937.236.8805 
FAX 937 233 2016 

BOWSER 
MORNER, 
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APPENDIX C 

ODNR WELL LOG AND DRILLING REPORTS 



Voice (614) 265-6740 r WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE 
Owner/Builder 

1425 PLAIN CITY-GEORGESVILLE RD 
Address of Well Location 

CQ W JEFFERSON Zip Code +4 43162 
Permit No. StXhX- a d a M N o .  
Use of Welt MONITOR 
coordinates of Well (Use only one of the below coordinate systems) 

N 0 X 1758200.68 +I- 0 fl 

State Plane Coordinates 

s y 717271.67 +I- 0 fi. 

Latitude, Longitude Coordinates 

Latitude: 0 Longitude: 
Elevation of Well in feet: 91 1.66 +/- 0 fl 

,ource of Coordinates: GPS 
Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 

Well location written description: 
!2-885 

Fax (614) 265-6767 

Drilling Method: ROTOSONlC 
BOREHOLWCASING (Measured from ground surface) 

P a g e 1  of 2 for this record. 
CONSTRUCTION DETAILS I 

Borehole Diameter 575 inches Depth 30 n. 

Borehole Diameter inches Depth n. 

2 n 

Casing Diameter in. Length 20 R.Thickness 0.237 in, 

Casing Diameter in. Length ft.Thickness in. 2 I  
Casing Height Above Ground 

Type (:: pvc 

Joints 

SCREEN 
Diameter 4 in. Slot Size 0.01 in. Screen Length 10 R. 

{i: Threaded 

~ y p e  MACHINE SLOTTED Material PVC 
Set Between 20 ft. and 30 n. 

VOlNvt. GRAVEL PACK (Filler Pack) 

Method of Installation Poured (gravity) 

GROUT VOlMrt. 
Material Bentonitelcement slurry Used .5 bg geV4 bg cement 
Method of Installation Pumped wnremie pipe 

MatzEg #5 Global sand used 400# 

Depth: Placed From. 18 ft. TO: 30 n. 

Depth: Placed From: 0 n. TO: 18 ft. 

Texture Formation Color 
BROWN SILTY CLAY 

Comments on water qualitylquantity and well construction: 

[GRAY SILTY CLAY 

DRILLING LOG* I 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS I 

GRAY SAND AND GRAVEL 
CLAY 

From 
0 

13 
23 

29 

23 

JEL 

Water Encountered At I 

COUNTERED 
To 

13 

23 
29 

30 

30 

WELL TEST * 
Pre-Pumping ~ t a t ~ c  Level 38 n Date 8/18/2006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs 
Feet of Drawdown ft Sustainable Yield 
'(Attach a copy of the pumping test record. per section 1521 05, ORC) 
IsCopyAttached7 0 Yes No Flowing Well? 0 Yes No 

gPm 

I PUMP/PITLESS 

Type of pump Capacity QPm 
Pumpset at ft. PitlessType- 
Pump installed by 

I hereby certify the information given is amra te  and -1 to the best of my knowledge. 
Drilling Firm BOWSER-MORNER.DAYTON 
Address 4518 N TAYLORSVlLLE RD 
city. State, Zip DAYTON OH 45401 
Signed TIM AUGUSTINE Date 10/13/2006 

(Filed Electrmicelly) 

.................................................................... 

....................................................................... 

.......................................................................... 

.................................................................... 

.......................................................... .............................. 

................................................................. . . . . . . . . . . . . . . .  

........................................................... .................... 

................................................................................ 

Aquifer Type (Formation producing the most water) SAND AND GF 
ODH Registration Number Date of Well Completion 811 8/2006 Total Depth of Well 30 ft. 

Completion of this form is required by section 1521.05, Ohio Revised Code - file within 30 days after completion of drilling. 
Distribute copies of this record to Customer, and Local Health Deptartment. 



Voice (614) 265-6740 

I WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE 

Address of Well Location 

OwnerlBuilder 

1425 PLAIN CITY-GEORGESVILLE RD 

city W JEFFERSON Zip Code +4 43 162 
PerrmtNO Secbon, ardmLDtN0 

use of Well MONITOR 
Coordinates of Well (Use ohly one of the below coordinate systems) 

N 0 x 175820001 +' 0 ft 

. 

- 

Stale Plane Coordinates 

s y 717301 59 +I 0 ft 

Latitude. Longitude Coordinates 
Latitude 0 Longitude 

Elevahon of Well in feet 912 06 +I- 0 ft 

Datum Plane 0 NAD27 @ NAD83 Elevation Source GPS 

m c e  of Coordinates GI's 
Neil location written descnption 
2-855 

Comments on water qualitylquantity and well construction 

GRAY SJLN SAND 

GRAY CLAYGRAVELSILT 
BROWN 

Fax (614) 265-6767 P a g e 1  of 1 for this record - 
CONSTRUCTION DETAILS I 

Drilling Method ROTOSONlC 
BOREHOLEKASING (Measured from ground surface) - 

Borehole Diameter 75 inches Depth 70 n 

Borehole Diameter inches Depth n 

Casing Height Above Ground 2 R 

Casing Diameter in Length 60 ft Thickness 02%' in 

ft Thickness in Casing Diameter in Length 

I 1  
2 {  - 

Type {: pvc 
- I: Threaded 

Joints 

SCREEN 
Diameter 4 in Slot Size O1 in Sueen Length lo ft - 
~ y p e  MACHINE SLOTTED Material PVC 
Set Between 60 ft and 70 n 

Voliwt GRAVEL PACK (Filter Pack) 

Mat%;$ #5 Global sand 
Method of Installation Poured (gravlb) 

Used 400* 

Depth Placed From 58 n TO 70 n 
GROUT 
Material Bentonitelcement slurry Used 1 bg gelllO bg cement 
Method of Installation Pumped wmremle Pipe 

Voliwt 

Depth Placed From 0 n TO 58 R 

DRILLING LOG' 1 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED 

From To Formation Color Texture 
BROWN SILTY CLAY 0 13 

13 50 GRAY HARD CLAY 

I 66t 70 
SAND AND GRAVEL 

WELL TEST 
Pre-Pumping Static Level 38 n Date ai1 812006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs 

'(Attach a copy of the pumping test record, per section 1521 05, ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes No 

Feet of Drawdown n Sustainable Yield gPm 

1 
Water Encountered At 38 70 

r 

I PUMPlPlTLESS I 
Type of pump- Capacity gPm 
Pump set at -ft Pitless Type 
Pump installed by 

Drilling Firm BOWER-MORNER.DAYTON 

City, State. Zip DAYTON QH 45401 

I hereby certify the information given is accurate and correct to the best of my knowledge 

Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 10113l2006 
(Filed Electronically) 

ODH Registratmn Number 

Aquifer Type (Formation producing the most water ) SAND AND GRAVEL 
Date of Well Completion 8/18/2006 Total Depth of Well 70 n 



Voice (614) 2656740 
WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE . 
Owner1Builder 

1425 PLAIN CITY-GEORGESVILLE RD 
Address of Well Location 

cw W JEFFERSON Zip Code +4 43162 
Permit No. Section: adaLotNo. 

Use of Well MONITOR 
Coordinates of Well (Use only one of the below wordinate systems) 

N 0 x 1758212.21 +/- 0 n. 
State Plane Coordinates 

s Q y 717291.84 +I- 0 R. 

Latitude, Longitude Coordinates 
Latitude: 0 Longitude: 

Elevation of Well in feet: 91 1.95 +I- 0 n. 
Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 
Source of Coordinates: GPS 

#2-805 
Well location written description: 

Comments on water quality/quantity and well construction: 

GRAY HARD 
FINE 

Fax (614) 265-6767 

Drilling Method: ROTOSONlC 
BOREHOLWCASING (Measured from ground surface) 

P a g e 2  of 1 for this record. 
CONSTRUCTION DETAILS I 

Borehole Diameter g-2finches Depth 89 n. 

Borehole Diameter inches Depth n. 

2 n. 

Casing Diameter in. Length 82 RThickness 023 in. 

Casing Diameter in. Length ft.Thickness -in. 

j 1  
.I 
Type {A; pvc 

Casing Height Above Ground 

{:I Threaded 
Joints 

SCREEN 
Diameter 4 in, Slot Size 0.0' in. Screen Length 5 ft. 
Type MACHINE SLOTTED Material PVC 

Set Between 84 ft. and 89 n. 

VOlNvt. GRAVEL PACK (Filter Pack) 

Method of Installation Poured (gravity) 
Depth: Placed From: 82 R. To: 89 n. 
GROUT 
~ ~ ~ ~ r i ~ l  Bentonitelcement slurry Used 2 bgs gel136 bgs cement 

Method of Installation 
Depth: Placed From: 0 n. TO: 82 n. 

#5 Global sand Used 300# 

Vollwt. 

Pumped wflremie Pipe 

DRILLING LOG' 1 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. 

Color Texture Formation I From I To 
0 1  13 BROWN SILTY CLAY .............................................................................. ....................... 

CLAY 
SAND 

WELL TEST 
8/15/2006 Pre-Pumping Static Level 38 A. Dale 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs. 
Feet of Drawdown ft. Sustainable Yield gpm 
'(Attach a copy of the pumping test record, per section 1521.05. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes No 

PUMPlPlTLESS 

Type of pump Capacity gPm 

1 
Pumpset at n. PalessType 

I :I ff 

.......................................................................................... 

Water Encountered At . .  35 ...... -89 ..................................................... 

. . . . . . . . . . . . . . . . .  ...................................................... 

............................................................................................ 

........................................................................................... 

......................................................................................................... 

............................................................................................................... 

................................................................................................................... 

................................................................................................................. 

...................................................................................................................... 

................................................................................................................ 

............................................................................................................... 

............................................................................................................ 

GRAY HARD SILT AND CLAY 
BROWN SILTY CLAY 

LIMESTONE 

Pump installed by 

Drilling Firm BOWSER-MORNER,DAYTON 

City, State, Zip DAYTON OH 45401 

I hereby ceriify the information given is amurate and wrfect lo the best of my knowledge 

Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 10/13/2006 
(FM E l e c t m d y )  

ODH Registration Number 

Completion of this form is required by section 1521.05, Ohio 
Distribute copies of this record to Cu: jl 

I 
Aquifer Type (Formation producing the most water.) SILT & CLAY 
Date of Well Completion 8/15/2006 Total Depth of Well 89 ft. 

3evised Code - file within 30 days after completion of drilling. 
tomer, and Local Health Deptartment. 



Division of Water, 2045 Morse F 
Voice (614) 265-674 

r WELL LOCATION 

County MADISON Township JEFFERSON 

- ad, Columbus, Ohio 43229-6605 
Fax (614) 265-6767 P a g e 1  of 1 for this record 

CONSTRUCTION DETAILS 1 

BATTELLE 
OwnerlBuilder 

1425 PIAINS CITY-GEORGESVILLE RD 
Address of Well Location 

31 
49 

29 

clry W JEFFERSON Zip Code +4 43162 
PemitNo. Section; andcrLdNo. 

Use of well MONITOR 
Coordlnates of Well (Use only one of the below modinate syslems) 

49 
60 

60 

State Plane Coordinates 
N 0 X 1758349.5 +I- 0 R 

s [ii7 y 717459.35 +I- 0 n 

Latitude: 0 Longitude: 

Elevation of Well in feet: 908.85 +I- 0 fl 
Datum Plane: NAD27 NAD83 Elevation Source GPS 

Latitude, Longitude Coordinates 

ource of Coordinates: GPS 
Well location written description: 
3-855A 

Comments on water qualitylquantity and well construction: 

WELL TEST 
Pre-Pumping Static Level 29 ft. Date 811 112006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs. 

*(Attach a copy of the pumping test record. per section 1521 .OS. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes h 

Feet of Drawdown A. Sustainable Meld 9F 

L PUMPlPlTLESS 

Pumpset at ___ ft. Pitless Type 
Pump installed by 

I hereby certify the information given is accurate and coned lo the best of my knowledg 

Drilling Firm BOWSER-MORN ER, DAYTON 

City. State. Zip DAYTON OH 45401 
Address 4518 N TAYLORSVILLE RD 

Signed - TIM AUGUSTINE Date ~0116/200~ 
(Filed Electronically) 

ODH Registration Number - 
Completion of this form is required by section 1521.05, Ohi 

3nlling Method ROTOSONlC 
SOREHOLUCASING (Measured from ground surface) - 

Borehole Diameter g.75 inches Depth 60 ft 

Borehole Diameter inches Depth ft 

2 ft 

Casing Diameter 4 in Length 50 ft Thickness 0 237 in 

in Casing Diameter in Length ft Thickness 

I 1  
2 I  
Type {; pvc 

- 

Casing Height Above Ground 

Threaded 
Joints 

SCREEN 
liameter in. Slot Size 0.0' in. Screen Length 10 ft. - 
~ y p e  MACHINE SLO'TTED Material PVC 

Set Between 50 ft. and 60 ft. 

Vollwt. GRAVEL PACK (Filler Pack) 

Mat%:: #5 Global sand 
Method of Installation (gravity) 

Used 350# 

Depth: Placed From: 48 ft. TO: 60 ft. 

VOlNv1. 

Pumped wmremie Pipe 

GROUT 
Material Bentonitelcement slurry Used 470# cernentn6#ben!onite 

Method of Installation 
Depth: Placed From: 0 ft TO: 48 ft. 

DRILLING LOG' 1 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED 

Color Texture Formation 
FILL MATERIAL 

GRAY SILTY CLAY 
GRAY SILTY SAND 

GRAY SILTY CLAY 
GRAY SILTY SAND AND GRAVEL 

Water Encountered At 

I 

IAquifer Type (Formalion producing the most water ) SAND AND GI 

From 1 To 

29 :I 2;: 31 

I 
,VEL 

Date of Well Completion 8/22/2006 Total Depth of Well 60 ft. 

qevised Code - file within 30 days after comDletion of drillincr. 
Distribute copies of this record to Customer, and Local Health Deptaiment. 

- 



Voice (614) 265-6740 
WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE 
OwnerlBuilder 

Address of Well Location 

cv W JEFFERSON Zip Code +4 43162 
Pennit No. Section; ada Ld  No. 
Use or Well MONITOR 
Coordlnater of Well (Use only one of the below uwxdinate systems) 

N 0 x 1758299.45 +I- 0 R. 

1425 PLAIN CITY-GEORGESVILLE RD 

State Plane Coordinates 

s Q y 717500.93 +I- 0 R. 

Latitude, Longitude Coordinates 
Latitude: 0 Longitude: 

Elevation of Well in feet: 909.08 +I- 0 ft. 

Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 
Ource of Coordinates: GPS 
Well location written description: 
3-8550 

Comments on water qualitylquantity and well construction: 

Fax (614) 265-6767 

Drilling Method: ROTOSONlC 
BOREHOLElCASlNG (Measured from ground surface) 

P a g e L o f  1 for this record. 
CONSTRUCTION DETAILS I 

Borehole Diameter g, ?5 inches Depth 60 ft. 
Casing Diameter J in. Length 50 R.Thickness 0. in. 
Borehole Diameter inches Depth R. 
Casing Diameter in. Length ft.Thickness in. 

2 R. 

I 1  
.I 
Type I:: pvc 

Casing Height Above Ground 

1; Threaded 
Joints 

, SCREEN 
Diameter ‘f in, Slot Size 0.01 in. Screen Length 10 R. 
Type MACHINE SLOTTED Material PVC 
Set Between 50 ft. and 60 ft. 

vovwt. GRAVEL PACK (Filter Pack) 

Method of Installation Poured (gravity) 
#5 Global sand Used 350# 

Depth: Placed From: 48 f t  To: 60 n. 
Vollwt. 

Pumped wmremie Pipe 

GROUT 
Material Bentonitelcement slurry Used 470# cementl5M bentonite 

Method of Installation 
Depth: Placed From: 0 n. TO: 48 n. 

DRILLING LOG’ I 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS I 

Color Texture Formatlon 
FILL MATERIAL 

GRAY SILTY CLAY 

WELL TEST * 
8/11/2006 Pre-Pumping Static Level 29 R. Date 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs. 
Feet of Drawdown ft. Sustainable Meld gPm 
*(Attach a copy of the pumping test record. per section 1521.05. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes No 

PUMPlPlTLESS 

~ y p e  of pump Capacity gpm 

I 

Pumpset at __ R. Pitless Type 
Pump installed by 

I herby certify the infwmation given is amrate and -e 40 the best of my knowledge, 

Drilling Firm BOWER-MORNER,DAYTON 
Address 4518 N TAYLORSVILLE RD 

City, State, Zip DAYTON OH 45401 
Signed TIM AUGUSTINE Date 10/17/2006 

(Filed EleQronicaly) 

IGRAY SILTY SAND 

...................................................................................... 

................................................................................ 

......................................................................................... 

........................................................................... 

................................................................................... 

.............................................................................. 

................................................................................ 

................................................................................. 

...................................................................... ...... 

............................................................................ 

.................................................................................. 

..................................................................... .... 

.................................................................................... ..... 

............................................................................... 

...................................................................... 

Aquifer Type (Formation producing the most water ) SAND AND GF 

SILTY CLAY 
SILTY SAND AND GRAVEL 

I Water Encountered At 

COUF 
From 

0 

4 
29 

31 
49 

- 
- 

29 

ERE0 
To 
- 
- 

A 
. . . . . .  

25 
31 
4: 
6C 

........ 

......... 

.......... 

.......... 

. . . . . .  

6C .......... 

........ 

......... 

......... 

.......... 

......... 

........ 

........ 

....... 

......... 

.......... 

........ 

......... 

......... 

.... 

......... 

......... 

......... 

- 
VEL 

ODH Registration Number Date of Well Completion 8/22/2006 Total Depth of Well 60 f t .  

Completion of this form is required by section 1521.05, Ohio Revised Code - file within 30 days after completion of drilling. 
Distribute copies of this record to Customer, and Local Health Deptartment. 



/ 

+ldc 

WELL LOG AND DRILLING REPORT 
Division of Water, 2045 Morse Road, Columbus, Ohio 43229-6605 

Voice (614) 265-6740 Fax (614) 265-6767 

Well Log Number 

DNR 7802 05e Ohio Department of Natural Resources 2006 109 
P a g e 1  o f 1  for this record 

I I WELL LOCATION CONSTRUCTION DETAILS I 
I Dnlling Method ROTOSONlC 

WELL TEST * 
Pre-Pumping Static Level 29 n Date 811 1/2006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs 

'(Attach a copy of the pumping test record, per section 1521 05, ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes No 

PUMPlPlTLESS 

Type of pump- Capacity gPm 

Feet of Drawdown ~ ft Sustainable Yield gPm 

Pump set at -ft Pitless Type 

County MADISON Township JEFFERSON 

Color Texture Formation From 
FILL MATERIAL 0 

GRAY SILTY CLAY 4 
GRAY SILTY SAND 29 

GRAY SILTY CLAY 31 
GRAY SILTY SAND AND GRAVEL 49 

GRAY SILT 74 
GRAY GRAVEL AND SILT 77 

GRAY SILTY SAND 82 
BROWN SILTY CLAY & GRAVEL 85 

Water Encountered At 29 

BATTELLE 
OwnerlBuilder 

Address of Well Location 

city W JEFFERSON Zip Code +4 43162 
P& No. Sectan: andm Lot No. 
Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

1425 PLAIN CITY-GEORGESVILLE RD 

To - 
4 

29 
31 

49 
74 

77 
82 

85 
87 5 

85 

- 

State Plane Coordinates 
N 0 x 1758355.48 +/- 0 R 

(Filed Electronically) 

ODH Registrabon Number 

s y 717477.92 +I-  0 R 

Latitude. Longitude Coordinates 
Latitude 0 Longitude 

Elevation of Well in feet 909 26 +/- 0 R 
Datum Plane 0 NAD27 NAD83 Elevation Source GPS 

Source of Coordinates GPS I Well location written descnption 

Aquifer Type (Formaton producing the most water ) SAND 
Date of Well Completion 8/11/2006 Total Depth of Well 85 R 

#3-805 

Comments on water qualitylquantity and well construction: 

BOREHOLEKASING (Measured from ground surface) 
-_ 

Borehole Diameter Q-)(inches Depth 87.5 ft. 

Casing Diameter 4 in. Length 80 KThickness ozJ7 in. 

Casing Diameter in. Length 
Borehole Diameter inches Depth n. 

2 n. 

l i  

2 I  ft.Thickness in. ~- 

Casing Height Above Ground 

Type (:I pvc 

Joints 

SCREEN 
Diameter '/ . in. Slot Size O D 1  in. Screen Length 85 ft. ~ 

[ :i Threaded 

~ y p e  MACHINE SLOTTED Material PVC 
Set Between 80 ft. and 85 ft. 

VOlNvt. GRAVEL PACK (Filter Pack) 
Mat%$!b/ Global #5 sand Used 35M 

Y..." 

Method of Installation Poured (gravity) 
Depth: Placed From: 78 ft. TO: 87.5 n 

Vol/Wt. GROUT 
Material Bentonitelcement slurry Used 12 bgs cemenVl bg benton 

Method of Installation 
Depth: Placed From: 0 n. TO: 78 n. 

Pumped wnremie pipe 

DRILLING LOG' I 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. 

Pump installed by 
I hereby cerllfy the information given IS accurale and axred to the best of my knowledge I 

Drilling Firm BOWSER-MORNER,DAYTON 

City. State, Zip DAYTON OH 45401 
Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 1011 6/2006 



Voice (614) 265-6740 

I WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE 

Address of Well Location 

OwneriBuilder 

1425 PLAIN CITY-GEORGESVILLE RD 

c . ~  W JEFFERSON Zip Code +4 43162 
Permit No. Sedi0n;- ;ndcYwNo. 

Use of Well MONITOR 
Coordinates of Well (Use only one of the below &inate system) 

N 0 x 1758086.44 + I -  0 fl 

' 

State Plane Coordinates 

s y 717507.01 +/- 0 fl. 

Latitude, Longitude Coordinates 
Latitude: 0 Longitude: ~~ 

Elevation of Well in feet: 912.38 + I - l  R. 

Datum Plane: 0 NAD27 NAD83 Elevation Source- GPS 
Source of Coordinates: GPS 

#4-855 
Well location written description: 

Comments on water qualtylquantity and well construction: 

Fax (614) 2656767 

Drilling Method: ROTOSONlC 
BOREHOLUCASING measured from grwnd surface) 

P a g e 1  of 1 for this record. 
CONSTRUCTION DETAILS 1 

Borehole Diameter 8.75 inches Depth 70 n. 

Borehole Diameter inches Depth n. 

Casing Height Above Ground 2 ft. 

Casing Diameter 4 in. Length 59 ft.Thickness =in. 

Casing Diameter in. Length ft.Thickness in. 

l 1  
2 I  
Type pvc 

{A: Threaded 
Joints 

SCREEN 
Diameter 4 in. Slot Size 0.01 in. Screen Length lo ft. 
~ y p e  MACHINE SLOTTED Material PVC 
Set Between 59 ft. and 69 n. 

VoVWt. GRAVEL PACK (Filter Pack) 
Mat%;! #5 Global sand 
Method of Installation Poured (gravity) 

Used 450# 

Depth: Placed From: 57 n. TO. 70 n. 

Voliwt. 

Pumped wmremie Pipe 

GROUT 
Material Bentonitelcement slurry Used 400# cernenV4O # bentonit 

Method of Installation 
Depth: Placed From: 0 n. TO: 57 n. 

I DRILLING LOG' 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED 

13 I 1: t 59 

FILL MATERIAL 0 4 

(Attach a copy of the pumping test record, per secton 1521 05. ORC) 
Copy Attached? 0 Yes No Flowing Well? 0 Yes 0 No I 

WELL TEST * 
811 712006 Pre-Pumping Static Level 37 n Date 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hw 

Feet of Drawdown ft Sustainable Yeld gPm 

I PUMPFITLESS I 

GRAY SAND AND GRAVEL 59 61 
GRAY SILTY CLAY 61 65 

GRAY SANDY SILT 65 70 

Water Encountered At 37 69 

................................................................ 

.................................................................................................. 

........................................................................................................ 

. . . . . . . . . .  

Type of pump Capacity gpm 
ft. Pitless Type Pump set at - 

Pump installed by 
................................................................ I hereby cedjv information siven is amrate and ~0~ to the best of my knowfedge, 

. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  ! 
Drilling Firm BOWSER-MORNER,DAYTON 
Address 4518 N TAYLORSVILLE RD 

City. State, Zip DAYTON OH 45401 
Signed TIM AUGUSTINE Date 10/1912006 

(Filed Electmmally) 

ODH Registration Number 

................................................................................................ 

........................................................................................ 

. . . . . . . . . . . . . . . .  .................................................................... 

Aquifer Type (Formation producing the most water ) SAND AND GRAVEL 
Date of Well Completion 811712006 Total Depth of Well 69 n. 



DNR 7802 O5e 

Formation 
FILL MATERIAL 

Color Texture 

....................................................................................................... 

BROWN SILTY CLAY 
GRAY SILTY CLAY 
...................................................................... 

WEL 
Division of 

From To 
0 4 
4 13 

13 40 
......................... 

.L LOG AND DRILLING REPORT 

CONSTRUCTION DETAILS I 
3rilling Method ROTOSONlC 

I ,  

I WELL LOCATION 

BATTELLE 
OmerlBuilder 

1425 PLAIN CrrY-GEORGESVlLLE RD 
Address of Well Location 

city W JEFFERSON Zip Code +4 43162 
P& No. Sectan; 8drr ldNo .  

Use of Well MUNlClPAL 
Coordinates of Well (Use only one of the below coordinate systems) 

State Plane Coordinates 
N 0 x 1758071.67 +I- 0 n. 
s y 717504.95 +I- 0 n. 

Latitude: 0 Longitude: 
Elevation of Well in feet: 912.02 +I- 0 fL 

Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 
Source of Coordinates: GPS 

-885 

Latitude, Longitude Coordinates 

Well location written description: 

Comments on water qualitylquantity and well construction: ; 
I 

WELL TEST * 
Pre-Pumping Static Level 30 ft. Date 8/1812006 

Measured from GROUND L M L  
Pumping test method 
Test Rate gPm Duration of Test hrs. 

'(Attach a copy of the pumping test record, per section 1521.05, ORC) 
IS Copy Attached? 0 Yes No Flowing Well? Yes NC 

Feet of Drawdown f t  Sustainable Meld gPr 

I PUMPPITLESS 

Type of Pump Capacity gPn 
Pumpset at ~ ft PitJessType 
Pump installed by 

1 hereby certny the nformatm given IS aaxrate and axred to the best of my knowledge 

Drilling Firm BOWSER-MORNER.DAMON 

City. State. Zip DAYTON OH 45401 
Address 4518 N TAYLORSVlLLE RD 

Signed TIM AUGUSTINE Date 1011 9/2006 

ODH Registration Number 

(Filed Eledronica#y) 

Comdetion of this form is reauired by section 1521.05. Ohio 

Well Log Number 

30REHOLEICASING (Measured from ground surface) 

Borehole Diameter 8-75 inches Depth 40 n 

Borehole Diameter inches Depth ft. 

Casing Height Above Ground 2 ft. 

Type (:I pvc 

Casing Diameter 4 in Length 27 ft.Thickness 0.237 in. 

Casing Diameter in. Length ft.Thickness -in. 

l 1  

1: Threaded 
Joints . 

12' 
SCREEN 
I i a m e t e r L i n .  Slot Size 0-01 in. Screen Length 5 ft. 
Type MACHINE SLOTTED Material PVC 

Set Between 27 ft. and 32 n 
VoWt. GRAVEL PACK LFiltw Pack) 

Mat%: 95 Global sand 
Method of Installation Poured (gravity) 

Used 65w 

Depth: Placed From: 25 ft. To: 40 ft 

vovwt. GROUT ~ 

Material Bentonitefcement slurry Used 15O#cernenU25# bentonite 
Method of Installation Pumped wmremiepipe 
Depth: Placed From: 0 n. TO: 25 n 

- 
DRILLING LOG' I 

FORMATIONS INCLUDE DEPTHE) AT WHICH WATER IS ENCOUNTERED. 

Water Encountered At I 30 I 32 

....................................................................................................................... 

..................................................................................................................... 

....................................................................................................................... I /  

.............................................................................................................................. 

............................................................................................................................ I I  

Aquifer Type (Formation producing the most water.) CLAY 
Date of Well Completion 8/18/2006 Total Depth of Well 32 ft. 

?evised Code - file within 30 days after completion of drillins. 
Distribute copies of this record to Customer, and Local Health Deptaiment. 

- 



DNR 7802.05e 

COUNTER 
From 

0 
4 

13 

70 
79 

.... 83 
100:- 

. . . .  5 

.... 37  

WELL 

ED. 
To 

4 

13 

................... 70 
79 
83 

....................... 

........................ 

....................... 

................... 

... 1.00. 
11a 

........ ?2 

.......... 

.................. 

..................... 

....................... 

........................ 

....................... 

......................... 

.................... 

........................ 

................... 

................... 

................... 

.................... 

........................ 

..................... 

....................... 

....................... 

Division of Water. 2045 Morse R 
Voice (614) 265-674 

I WELL LOCATION 

LOG AND DRILLING REPORT Well Log Number 

ad, Columbus, Ohio 43229-6605 
Fax (614) 265-6767 

3nlling Method ROTOSONlC 

P a g e 1  o f 1  for this record 
CONSTRUCTION DETAILS 1 

County MADISON Township JEFFERSON 

BATTELLE 
Owner/Builder 

1425 PLAIN CITY-GEORGESVILLE RD 
Address of Well Location 

city W JEFFERSON Zip Code +4 43162 
P d  No. S- rndaLotNo. 

Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

N X 1758100.63 +I- 0 n 
s y 717507.8 +I- 0 n. 

Latitude: 0 Longitude: 
Elevation of Well in feet: 912.69 +I- 0 fl. 
Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 

Source of Coordinates: GPS I Well location written description: 

State Plane Coordinates 

Latitude, Longitude Coordinates 

Comments on water qualitylquantity and well construction: 

WELL TEST 
Pre-Pumping Static Level 37 R. Date 8/16/2006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs. 

*(Attach a copy of the pumping test record. per section 1521 05. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes NO 

Feet of Drawdown ft. Sustainable Yield gPn 

I PUMPlPlTLESS 
Type of pump- Capacity QPW 
Pumpset at A. PitlessType 
Pump installed by 

I hereby certity the information given is amrate  and corred to Ihe best of my knowledge. 
Drilling Firm BOWER-MORNER.DAYTON 

City, State, Zip DAYTON OH 45401 
Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 10/17/2006 

ODH Registration Number 

(Filed EleQraudly) 

Completion of this form is required by section 1521.05, Ohio 

SOREHOLEKASING (Measured from ground surface) 

Borehole Diameter 8.75 inches Depth 110 ft. 

Borehole Diameter inches Depth n. 

Casing Height Above Ground 2 n. 

Casing Diameter in. Length 77 ftThickness 0.237 in. 

Casing Diameter in. Length ftThickness in. 

Type {:I '"' 
Joints 

SCREEN 
I i a m e t e r L i n .  Slot Size 0.01 in. Screen Length 5 R. 

{ii Threaded 

rype MACHINE SLOTTED Material PVC 
jet Between 77 ft. and 82 n. 

Vollwt . GRAVEL PACK (Filter Pack) 
dat$:$ #5 Global sand 
dethod of Installation Poured (gravity) 
Iepth: Placed From: 75 
GROUT 
daterial Bentonitelcement slurry Used 47W cement/50# bentonite 

dethod of Installation 

Used 450# 

ft. TO: 82 n. 
VOlMrt. 

Pumped wrrremie pipe 

Iepth: Placed From: 0 A. To: 75 n. 

DRILLING LOG' I 
-ORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS I 

Texture Formation Color 
FILL MATERIAL 

5ROWN S l L M  CLAY 
;RAY S l L M  CLAY 

;RAY GRAVELLY SILT 

................................................................................. ...... 

............................................................................ . . . . .  

;RAY SAND 

;RAY SILT 
LIMESTONE 

Water Encountered At 

rquifer Type (Formation producing the most water.) SAND 
late of Well Completion 8/16/2006 Total Depth of well 82 ft. 

.evised Code - file within 30 days after completion of drilling. 
Distribute copies of this record to Customer, and Local Health Deptadment. 

- 



DNR 7802 05e 

Source of Coordinates: GPS 

#5-855 
Well location written description: 

Comments on water qualitylquantity and well construction: 

WELL TEST * 

WELL LOG AND DRILLING REPORT Well Log Number 

- 
Fax (614) 265-6767 

3rilling Method ROTOSONlC 

P a g e 1  of 2 for this record 
CONSTRUCTION DETAILS I 

Color Texture Formation 
BROWN SILW CLAY 

BROWN SILTY SAND AND GRAVEL 

BROWN SILTY CLAY 
GRAY SILTY CLAY 

GRAY SILW CLAY 

Voice (614) 265-674 

I WELL LOCATION 

From To 

0 5.5 

5.5 i o  

11 i a  
18 20 

10 11 

County MADISON Township JEFFERSON 

I t  

BOREHOLElCASlNG ueasured from ground surface) - 
Borehole Diameter inches Depth 20 A. 

Borehole Diameter inches Depth n. 

2 n. 

Casing Diameter in. Length 10 ft Thickness o.237 in. 

Casing Diameter 

I 1  

2 I  
Type 12: 

ft.Thickness in. ~- in. Length 
Casing Height Above Ground 

1: PVC 
i L 

I:. Threaded 
Joints 

SCREEN 
llameter 4 in. Slot Size O.O1 in. Screen Length lo It. 
rype MACHINE SLOTTED Material PVC 
Set Between 10 A. and 20 n. 

VOlNVt. GRAVEL PACK (Filter Pack) 
Mat%$ #5 Global sand 
Method of Installation Poured (gravity) 

Used 350# 

Depth: Placed From: 8 ft. To: 20 n. 
VolNVt. GROUT - 

Material Bentonitelcement slurry Used 94# cemenV25# bentonite 

I It 2c 
Water Encouniered At 

I t  

I t  

1 
Aquifer Type (Formation producing the most water ) CLAY 
Date of Well Completion 911Q006 Total Depth of Well 20 R. 

ievised Code - file within 30 davs after completion of drillina. 
Distribute copies of this record to Customer, and Local Health Deptaiment. 

- 



I 

DNR 7802 0% Ohio Department of 
Division of Water, 2045 Morse F 

Voice (614) 2 6 5 6 7 ~  
1 WELL LOCATION 

Natural Resources 2006249 
ad, Columbus, Ohio 43229-6605 
Fax (614) 265-6767 

hl l ing Method ROTOSONlC 

P a g e 1  of 1 for this record 
CONSTRUCTION DETAILS I 

County MADISON Township JEFFERSON 

....................... 19 
21 

55 
65 
76 

........................ 

...................... 

BATTELLE 
OwnerIBuilder 

2' 
5! 
6! 
7t 

8( 

..................... 

.................... 

1425 PLAIN CITY-GEORGESVILLE RD 
Address of Well Location 

city W JEFFERSON Zip Code +4 43162 
Permit No. Secbon; ads- Lot No. 
Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

N 0 X 1759105.82 +/- 0 n. 
State Plane Coordinates 

s y 717213.69 +/- 0 fl 

Latitude, Longitude Coordinates 
Latitude: 0 Longitude: 

Elevation of Well in feet: 866.37 +/- 0 fl. 

Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 
ource of Coordinates: GPS 
Well location written description: 
5-805 

36 ........................ 

........................ 

....................... 

........................ 

Comments on water qualitylquantity and well construction: 

8( 

....................... 

WELL TEST ' ~ 

Pre-Pumping Static Level 36 ft. Date 8/24/2006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs. 

*(Attach a copy of the pumping test record, per section 1521.05. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes m Nc 
Feet of Drawdown R. Sustainable Yield gpr 

I PUMPlPlTLESS 

Type of pump- Capacity QP" 
Pump set at H. Pitless Type 
Pump installed by 

I hereby certify the information given is accurate and correct to the best of my knowledge 
Drilling Finn BOWSER-MORNER,DAYTON 

City. State, Zip OH 45401 
Signed TIM AUGUSTINE 

ODH Registration Number 

Address 4518 N TAYLORSVILLE RD 

(Filed Electronically) 

Completion of this form is required by section 1521.05, Ohio 

30REHOLWCASING (Measured from ground surface) 

Borehole Diameter 8.75 inches Depth 80 n. 

Borehole Diameter inches Depth R. 

2 H. 

Casing Diameter in. Length 70 ft.Thickness 0.237 in. 

ft.Thickness in. Casing Diameter 

I 1  
4 in. Length 
Casing Height Above Ground 

Type pvc 

Joints 

SCREEN 
I i a m e t e r L  in. Slot Size O.O1 in. Screen Length 10 ft. 

( ii Threaded 

-ype MACHINE SLOTTED Material PVC 
;et Between 70 ft. and 80 ft. 

v o w t  . GRAVEL PACK (Filter Pack) 
#5 Global sand Used 350# 

dethod of Installation Poured (gravity) 
Iepth: Placed From: 68 n. TO: 80 n. 

VOlNvt. 

Pumped wnremie Pipe 

?ROUT 
Aate,jal Bentonitelcement slurry Used 460# cement/50# bentonite 

inethcd of Installation 
)epth: Placed From: 0 H. To: 68 n. 

DRILLING LOG' 1 
-ORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS E 

iROWN SILTY CLAY 
Color Texture Formation 

)ARK GRAY SILTY CLAY 
SROWN SILTY GRAVEL AND SAND 

;RAY-BROWN CLAYEY SILT 

....................................................................................... 

................................................................................. 

1ROWN SILTY CLAY 

;RAY SILTY CLAY 
)ARK BROWN SILTY CLAY 

LIMESTONE 

Water Encountered At 

KWNTEREC 

...................... 

..................... 

.................. i 
rquifer Type (Formation prcdunng the most water) CLAY 
late of Well Completion 8/24/2006 Total Depth of Well 80 R. 

:evised Code - file within 30 days after completion of drilling. 
Distribute copies of this record to Customer, and Local Health Deptarhent. 

- 



Well Log Number WELL LOG AND DRILLING REPORT 
Ohio Department of Natural Resources 

Division of Water, 2045 Morse Road, Columbus, Ohio 43229-6605 
Voice (614) 265-6740 Fax (614) 265-6767 

2006254 DNR 7802 05e 

P a g e 1  of 1 for this record - 

I WELL LOCATION I 

County MADISON Township JEFFERSON 

BATTELLE 

Address of Well Location 

OwnerlBuilder 

1425 PLAIN CITY-GEORGESVILLE RD 

city W JEFFERSON 
Peml No 
Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

N 0 x 175878373 +' 0 H 

. 

Zip Code +4 43 162 
-. s- ~ andw LotNo 

State Plane Coordinates 

s Q y 717621 99 +I 0 ft 

Latitude, Longitude Coordinates 
Latitude 0 Longitude 

Elevation of Well in feet 890 75 +' 0 H 
Datum Plane NAD27 NAD83 Elevation Source 

Source of Coordinates GPS 

#6-885 
Well location written descnption 

Comments on water quality/quantlty and well construction 

- BOREHOLUCASING (Measured from ground surface) 

Borehole Diameter 75 inches Depth 20 n 

Borehole Diameter inches Depth n 

Casing Height Above Ground 2 R 

Casing Diameter 4 in Length 15 ft Thickness 0 237 in 

Casing Diameter in Length ft Thickness In 

I 1  
2 I  
Type I2 

- 

1 PVC 

I: Threaded 
Joints 

SCREEN 
Diameter 4 in Slot Size O1 in Screen Length ft 
Type MACHINE SLOTTED Matenal PVC 
Set Between 15 R and 20 ft 

Voliwt GRAVEL PACK (Filter Pack) 
Mat?:! #5 Global sand 
Method of Installation Poured (gravlb) 

Used 250# 

Depth Placed From 13 n TO 20 n 
VolNVt GROUT 

Material Bentonitelcement slurry Used 945 cement/l2# bentonite 

Method of Installation 
Depth Placed From 0 ft To 13 n 

Pumped wmremle Pipe 

I 
- 

DRILLING LOG' 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED 

Color Texture Formation From To 

BROWN SILTY ClAY 0 4 

BROWN CLAYEY SILT 4 12 
GRAY CLAYEY SILT 12 18 

GRAY SILTY SAND 18 20 

Water Encountered At 1 181  20 I 
WELL TEST I 1  

8/31/2006 Pre-Pumping Static Level 18 n Date 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs 

*(AHach a copy of the pumping test record, per section 1521 05. ORC) 
Is Copy AHached7 0 Yes No Flowing Well? 0 Yes No 

Feet of Drawdown ft Sustainable Yield gPm 

r PUMPlPlTLESS 1 

Pump installed by 

Drilling Firm BOWSER-MORNER,DAYTON 

City. State, Zip DAYTON OH 45401 

I hereby certtfy the information given is accurate and correct to the best of my knowledge 

Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 1012312006 
(Filed Elearonically) 

ODH Registration Number 

I t  

Aquifer Type (Formation producing the most water ) SAND 
Date of Well Completion 8/31/2006 Total Depth of Well 20 R 

Type of pump- Capacity gpm 
Pumpset at -ft PitlessType. I t  



Voice (614) 265-6740 
WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE 

Address of Well Location 

city W JEFFERSON Zip Code +4 43 162 
PemwtNO Secbon.- ;ndaLotNo 
use of Welt MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

N 0 x 1758776 6 +I- 0 ft 

OwnerlBuilder 

1425 PLAIN CITY RD 

State Plane Coordinates 

s y 71763666 +I 0 ft 

Latitude. Longitude Coordinates 
Latitude 0 Longitude 

Elevation of Well in feet 890 73 + I -  1 fl 
Datum Plane 0 NAD27 NAD83 Elevation Source GPS 

Source of Coordinates GPS 
Well location written descnption 
-855 

t DRILLING LOG' 1 
Comments on water qualitylquantity and well construction: IFORMATIONS INCLUDE DEPTHWAT WHICH WATER IS E 

Fax (614) 265-6767 

Drilling Method ROT0SONlC 
BOREHOLElCASlNG (Measured from ground surface) 

P a g e L  of 1 for this record 
CONSTRUCTION DETAILS I 

Borehole Diameter 8 75 inches Depth 40 n 

Borehole Diameter inches Depth n 

Casing Height Above Ground 2 n 

Casing Diameter in Length 30 A Thickness 0 237 in 

Casing Diameter in Length ft Thickness in 

I I  

z I  
Type { 2  

1 PVC 

I: Threaded 
Joints 

SCREEN 
Diameter 4 in Slot Size o o l  in Screen Length l o  ft 
Type MACHINE SLOTTED Material PVC 
Set Between 30 ft and 40 n 

Vollwt GRAVEL PACK (Filter Pack) 
Mat?!;: #5 Global sand 
Method of Installation Poured (gravity) 

Used 400# 

Depth Placed From 28 n TO 40 n 
-GROUT 
Material Bentonite/cemenl slurry Used 184# cemenU25# bentonite 

Method of Installation 

Vollwt 

Pumped w n ~ ~ ~ l e  Pipe 
Depth Placed From 0 R To 28 n 

I I . .  
From 

0 

4 
12 
30 
33 
37 

37 

Color Texture Formation 
BROWN SILTY CLAY 

COUNTERED 
To 

4 
12 
30 
33 
37 
40 

40 

BROWN CLAYEY SILT 
GRAY CLAYEY SILT 

SANDY SILT 

( ~ ~ i e d  Electronically) 

ODH Registration Number 

CLAYEY SILT 

CLAYEY SILT 

Aquifer Type (Formation producing the most water ) SILT 
Date of Well Completion 8/3012006 Total Depth of Well 40 It. 

Water Encountered At 

WELL TEST ' 
Pre-Pumping Static Level 17 ft. Date 8/30/2006 I 
Pumping test method 
Measured from 

Test Rate 
Feet of Drawdown ___ 
'(Attach a copy of the pumping test record, per section 1521 05. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes No 

Duration of Test 
Sustainable Yteld 

1 PUMPlPlTLESS 

TYW of pump Capacity gPm 
Pumpset at - ft. Pitless  type^ 

Pump installed by 
I hereby certty the information given is accurate and correct to the best of my knowledge 

Drilling Firm BOWSER-MORNER,DAYTON 

City, State, Zip DAYTON OH 45401 
Siqned TIM AUGUSTINE Date 10123/2006 

Address 4518 N TAYLORSVILLE RD 



DNR 7802 05e Ohio Department of 
Division of Water, 2045 Morse R 

Voice (614) 265-674 

I WELL LOCATION 

BATTELLE 
OwnerlBuilder 

Address of Well Location 

cv W JEFFERSON Zip Code +4 43 162 
Permit No. Sectan; adcr Lot No. 

Use of Well MONITOR 
Coordinates Of Well (Use only one of the below coordinate system) 

1425 PLAIN CITY-GEORGESVILLE RD 

State Plane Coordinates 
N 0 x 1758771.49 +/- 0 ft 

s y 717650.52 +/- 0 n 
Latitude, Longitude Coordinates 

Latitude: 0 Longitude: 
Elevation of Well in feet: 891.02 +/- 0 ft 
Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 
Source of Coordinates: GPS 

Well location written description: 

Natural Resources 2006251 
jd, Columbus, Ohio 43229-6605 
Fax (614) 265-6767 

lnlling Method ROTOSONlC 

P a g e 1  of 1 for this record 
CONSTRUCTION DETAILS J 

t WELL TEST 
Pre-Pumping Static Level 16 A. Date 8/30/2006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs. 

‘(Attach a copy of the pumping test record. per section 1521.05. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes Nc 

Feet of Drawdown A. Sustainable Yield 9PI 

I PUMPlPlTLESS 

Type of pump Cap a c i ty gPr 
Pumpset at __ fl. Pitless Type 
Pump installed by 

I hereby certify the information given IS accurate and correct to the best of my knowledge 

Drilling Firm BOWSER-MORNER.DAYTON 

City, State, Zip DAYTON OH 45401 
Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 10/23/2006 
(Filed EledrorucAly) 

ODH Registration Number 

Completion of this form is required by section 1521.05, Ohic 

- 30REHOLEICASING (Measured from grwnd surface) 

Borehole Diameter 8 75 inches Depth 965 
Casing Diameter in Length 90 A Thickness 0 237 in 
Borehole Diameter inches Depth fl 
Casing Diameter in Length fl Thickness -in 

2 fl 

I 1  
z I  
Casing Height Above Ground 

Type [ pvc 

Joints 

SCREEN 
liameter 4 in Slot Size 0 0 1  in Screen Length 10 fl - 

I: Threaded 

rype MACHINE SLOTTED Material PVC 
Set Between 90 A and 95 ft 

VOl/wt. GRAVEL PACK (Filter Pack) 

“ a t e !  #5 Global sand Used 350# -.-- 
Uethod of Installation Poured (gravity) 
lepth: Placed From 88 n TO: 96.5 fl 

VolNVt . 

Pumped wmremie Pipe 

GROUT 
daterial Bentonitelcement slurry Used 460# cement/50# bentonite 
Method of Installation 
lepth: Placed From: 0 n. TO: 88 A. 

1 - 
DRILLING LOG’ 

FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. 

3ROWN CLAYEY SILT 
;RAY CLAYEY SILT 

;RAY SILTY SAN D 
>RAY CLAYEY SILT 

>RAY SILTY SAND 
3RAY CLAYEY SILT 

3ROWN SILTY CLAY 
>RAY SILTY CLAY 

10 17 l o  

22 171 27 22 

)ARK BROWN SILTY CLAY 
LIMESTONE 

I 
l l  I t  
I t  
I t  
I t  

4quifer Type (Formation producing the most water ) CLAY 
Date of Well Completion 8/3012006 Total Depth of Well 95 A. 

ievised Code - file within 30 days after completion of drilling. - 
Distribute copies of this record to Customer, and Local Health Deptartment. 



WELL LOG AND DRILLING REPORT 
Ohio Department of Natural Resources 

Division of Water. 2045 Morse Road. Columbus. Ohio 43229-6605 

Well Log Number 

2006277 
Voice (614) 2656740 r WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE 
OwnerlBuilder 

1425 PLAIN CITY-GEORGESVILLE RD 
Address of Well Location 

city W JEFFERSON Zip Code +4 43 162 
Permjt No. S&; d a L d N o .  
Use of Well MONITOR 
Coordinates of Well ( U s e  only one of the below coordinate systems) 

N 0 X 1758437.72 +I- 0 fl. 
State Plane Coordinates 

s y 717815.83 +I- 0 fi. 

Latitude, Longitude Coordinates 
Latitude: 0 Longitude: 0 

Elevation of Well in feet: 905.99 +I- 0 R. 

Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 
Source of Coordinates: GPS 

#7-885 
Well location written description: 

Comments on water qualitylquantity and well construction: 

~. ~ ~~ 

Fax (614) 265-6767 

Drilling Method: ROTOSONlC 
BOREHOLWCASING (Measured from ground surface) 

P a g e 1  o f 1  for this record. 
CONSTRUCTION DETAILS I 

Borehole Diameter 8.75 inches Depth 40 ft. 

Borehole Diameter inches Depth ft. 

2 n. 

Casing Diameter in. Length 25 ft.Thickness 0.237 in. 

Casing Diameter in. Length R.Thickness in. 

l 1  
zI 
Casing Height Above Ground 

Type { :: pvc 

Joints 

SCREEN 
Diameter 4 in. Slot Size 0.01 in. Screen Length 5 ft. 

Set Between 25 
GRAVEL PACK (Filter Pack) 

Method of Installation Poured (gravib) 
Depth: Placed From: 23 
GROUT 
Material Bentonitelcement slurry Used 282# cementll2# bentonite 

Method of Installation 

(E Threaded 

~ y p e  MACHINE SLOTTED Material PVC 

ft. and 30 ft. 

VOllw1. 
#5 Global sand Used 300# 

n. TO: 30 it. 

Vol/wt. 

Pumped wnremie pipe 

Depth: Placed From: 0 ft. To: 23 ft. 

DRILLING LOG' J 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED 

Color Texture Formation I From 1 To 
BROWN CLAYEY SILT 0 I 1; 

PRAY 

I WELL TEST 

Pre-Pumping Static Level 28 ft. Date 9/7/2006 
Measured from 
Pumping test method 
Test Rate gpm Duration of Test hrs. 
Feet of Drawdown R. Sustainable Yild 
'(Attach a copy of the pumping test record. per section 1521.05, ORC) 
IsCopy Attached? 0 Yes No Flowing Well? 0 Yes IXJ No 

PUMPlPlTLESS 

gpm 

I 
Type of pump- Capacity gPm 
Pump set at ft. Pitless Type 
Pump installed by 

I hereby certify me informtion given is a m r &  and -d io the best of my knodc&e, 

Drilling Firm BOWER-MORNER.DAYTON 
Address 4518 N TAYLORSVILLE RD 

City, State, Zip DAYTON OH 45401 
Signed TIM AUGUSTINE Date 1012412006 

ODH Registration Number 

(Filed Eleann~caliy) 

CLAYEY 

.......................................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

............................................................................................ 

................................................................................................... 

.................................................................................................... 

................................................................................................. 

........................................................................................................... 

...................................................................................... ........................ 

................................................................. ................................................ 

.................................................................................................. 

.............................................................................................................. 

........................................................................................................... 

.................................................................................................................... 

.......................................................................................................... 

......................................................................................................... 

.................................................................................................................. 

........................................................................................................................ 

Aquifer Type (Formation producing the most water ) SILT 
Date of Well Completion 9/7/2006 Total Depth of Well 30 ft. 

SILT I I 2 t  4c 

Water Encountered At 1 281 3c I 
I I I 



DNR 7802 05e 

#7-855 

Comments on water quality/quantity and well construction: 

WELL TEST 

WELL LOG AND DRILLING REPORT 
Ohio Department of Natural Resources 

Division of Water. 2045 Morse F ad. Columbus. Ohio 43229-6605 

;RAY CLAYEY SILT 
>RAY SILTY SAND 

>RAY CLAYEY SILT 

Water Encountered AI 

Well Log Number 

2006258 

47 55 
55 58 
5a 60 

86 60 
t 

Voice (614) 265-671 

I WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE 
OwneriBuilder 

1425 PLAIN CITY-GEORGESVILLE RD 
Address of Well Location 

city W JEFFERSON Zip Code +4 43162 
P m t  No s-. ~ andWLctN0 

Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

State Plane Coordinates 
N 0 x 175842602 +' 0 ft 

s y 71783048 +/- 0 fl 

Latitude. Longitude Coordinates 
Latitude 0 Longitude 

Elevation of Well in feet 905 6 +I 0 ft 
Datum Plane 0 NAD27 NAD83 Elevation Source GPS 

Source of Coordinates GPS I Welt location written descnption 

Pump installed by 
I hereby certrty the information given is accurate and correct to the best of my knovdedgi 

Drilling Firm BOWSER-MORNER,DAYTON 

City, State, Zip DAYTON OH 45401 
Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 10/23/2006 

ODH Registration Number 

(Filed Electronically) 

ComDletion of this form is required bv section 1521.05, Ohic 

Fax (614) 265-6767 

3rilling Method: ROTOSONlC 
30REHOLEICASING (Measured from ground surface) 

P a g e 1  of 1 for this record. 
CONSTRUCTION DETAILS 1 

Borehole Diameter 8.75 inches Depth 50 n. 

Borehole Diameter inches Depth A. 

2 n. 

Casing Diameter in. Length 50 ftThickness 0.237 in. 

Casing Diameter in. Length ft.Thickness in. 

I 1  
4 
Casing Height Above Ground 

Type (:: '"' 
Joints 

SCREEN 
Iiameter 4 in. Slot Size O.O1 in. Screen Length lo ft. 

i: Threaded 

rype MACHINE SLOTTED Material PVC 
Set Between 50 ft. and 60 ft. 

VolNVt. GRAVEL PACK (Filter Pack) 

uat$Ii;l #5 Global sand 
Vethod of Installation Poured (gravity) 

Used 400# 

3epth: Placed From: 48 ft. To: 60 n. 
GROUT 
inaterial Bentonite/cement slurry Used 376# cement/25# bentonite 

Method of Installation 

VOlMlt , 

Pumped wnrernie Pipe 

3epth: Placed From: 0 fl. To: 48 n. 

DRILLING LOG' I 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. 

Color Texture Formation I From 1 To 
0 10 3ROWN CLAYEY SILT 

>RAY CLAYEY SILT 1 101 451 
>RAY SILTY SAND 1 451 471 

I t 1  
I t I 
I l l  
I t 1  

1 
&quifer Type (Formation produnng the most water ) SAND 

Date of Well Completion 9/7\2006 Total Depth of Well 60 ft. 

tevised Code - file within 30 days after comdetion of drillina. 
Distribute copies of this record to Customer, and Local Health Deptaiment. 

- 



I 

IROWN CLAYEY SILT 

I 

01 10 

WELL LOG AND DRILLING REPORT 
Ohio Department of Natural Resources 

Division of Water, 2045 Morse Road. Columbus. Ohio 43229-6605 

Well Log Number 

2006256 DNR 7802 05e 

;RAY CLAYEY SILT 
;RAY SILTY SAND 

;RAY CLAYEY SILT 
;RAY-BROWN SILTY SAND 

;RAY CLAYEY SILT 

Voice (614) 265-674 

I WELL LOCATION 

47 54 
54 5a 

58 86 
B6 91 

91 93 

County MADISON Township JEFFERSON 

BATTELLE 
Owner/Builder 

Address of Well Location 

cy W JEFFERSON Zip Code +4 43162 
Perma No. Section; andcVLotN0. 

Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

1425 PLAIN CITY-GEORGESVILLE RD 

State Plane Goordinates 
N 0 x 1758434.69 +I-  0 n. 
s y 717825.13 +I- 0 n. 

Latitude: 0 Longitude: 
Elevation of Well in feet: 905.69 +/- 0 n. 
Datum Plane: 0 NAD27 a NAD83 Elevation Source GPS 

Latitude, Longitude Coordinates 

Source of Coordinates: GPS 
I Well location written description: 
#7-805 

I Comments on water qualitylquantity and well construction: 
#7-805 

WELL TEST 
Pre-Pumping Static Level 30 5 ft Date 9/6/2006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs 

'(Attach a copy of the pumping test record, per section 1521 05, ORC) 
Is Copy Attached? Yes No Flowing We117 Yes Nc 

Feet of Drawdown fi Sustainable Yield SPI 

I PUMPlPlTLESS 

Type of pump Capacity gPr 
Pump set at ft Pitless Type 
Pump installed by 

Dnlltng Finn BOWSER-MORNER.DAYTON 
Address 4518 N TAYLORSVILLE RD 
City. State, Zip DAYTON OH 45401 

I hereby certify the information given is amrate and correct to the best of my knowledge 

Signed TIM AUGUSTINE Date 1012312006 
(Filed Eleclrwucalty) 

ODH Registration Number 

ComDletion of this form is reauired bv section 1521 05. Ohic 

Fax (614) 265-6767 

3nlling Method ROTOSONlC 
SOREHOLEICASING (Measured from ground surface) 

P a g e 1  of 1 for this record 
CONSTRUCTION DETAILS 1 

Borehole Diameter 8.75 inches Depth 110 ft 
Casing Diameter in Length 85 fl Thickness 0237 in 
Borehole Diameter tnches Depth ft 
Casing Diameter in Length ft Thickness in 

2 n 

l I  

2 I  
Casing Height Above Ground 

Type 11 pvc 
I L  

1 Threaded 
Joints / ~ 

t L. 

SCREEN 
I i a m e t e r L i n .  Slot Size O.01 in. Screen Length 10 ft. 
rype MACHINE SLOTTED Material PVC 

;et Between 85 ft. and 95 ft. 

VolMI1. GRAVEL PACK (Filter Pack) 
dat$i #5 Global sand Used 
dethod of Installation Poured (gravity) 

GROUT 
daterial Bentonitelcement slurry Used 650# cement/ 7% bentonit 

vlethod of installation 
Iepth: Placed From: 0 ft. To: 83 ft. 

Iepth: Placed From: 83 ft. TO: 110 ft. 

Vol/wt. 

Pumped wnremie pipe 

DRILLING LOG' I 
'ORMATIONS INCLUDE DEPTHfS) AT WHICH WATER IS ENCOUNTERED 

;RAY CLAYEY SILT 
;RAY SILTY SAND 

>RAY SILTSANDGRAVEL 

IROWN SILTY CLAY 
;RAY-BROWN SILTY CLAY 

I 86t 95 
Water Encountered At 

I t  
rquifer Type (Formation producing the most water.) SILTISANDIGRAVEL 

)ate of Well Completion 9/6/2006 Total Depth of Well 95 ft. 

:evised Code - file within 30 days after completion of drilling. 
Distribute cobies of this record to Customer, and Local Health Deptartrnent. 



Well Log Number WELL LOG AND DRILLING REPORT 
Ohio Department of Natural Resources 2006287 

Division of Water, 2_445 ~ ~ ~ s ~ - R ~ a _ d ,  Cnll lmhl~c *773Q- f i~ f1G 

Z L L  LUCIHl I W N  

DNR 7802 05e 

CONSTRUCTION DETAILS 

WELL TEST 
Pre-Pumping Static Level 26 n Date 9/13/2006 

Measured from 
Pumping test method 
Test Rate gpm Duration of Test hrs 

*(Attach a copy of the pumping test record. per section 1521 05, ORC) 
Is Copy Attached? 0 Yes No Flowing We117 0 Yes 0 No 

Feet of Drawdown ft Sustainable Yield gpm 

1 PUMPlPlTLESS 

Type of pump Capacity gpm 
Pump set at ft PitlessType 
Pump installed by 

Drilling Firm BOWSER-MORNER,DAYTON 

City. State, Zip DAYTON OH 45401 

I hereby certify the information given is accurate and correct to the best of my knowledge 

Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 10124l2006 

BATTELLE 
OwnerlBuilder 

Address of Well Location 

city W JEFFERSON Zip Code +4 43162 
PE!l?TMtNO S-. dcfL0tDtNo 

Use of Well MONITOR 
Coordinates O f  Well (Use only one of the below coordinate systems) 

1425 PLAIN CITY-GEORGESVILLE RD 

State Plane Coordinates 
N 0 x 175821045 +I 0 n 
s y 71807285 +I 0 ft 

Latitude, Longitude Coordinates 
Latitude 0 Longitude 

Elevation of Well in feet 902 44 + I  0 fl 
Datum Plane NAD27 IXJ NAD83 Elevation Source GPS 

Source of Coordinates GPS r Well location written description 

GRAY SANDY SILT 26 2 i  
GRAY CLAYEY SILT 27 3C 

Water Encountered At 26 3C 

#8-085 

(Filed Electrorwcally) 

ODH Registration Number 

- BOREHOLUCASING (Measured from ground surface) 

Borehole Diameter 8.75 inches Depth 30 n. 

Borehole Diameter inches Depth n. 

2 n. 

Casing Diameter in. Length 25 ft.Thickness 0.237 in. 

Casing Diameter in. Length ft.Thickness in. - 2 I  
Casing Height Above Ground 

Type (:: pvc 

I:: Threaded 
Joints 

SCREEN 
Diameter 4 in. Slot Size O.O1 in. Screen Length 5 ft. - 
~ y p e  MACHINE SLOTTED Material PVC 
Set Between 25 ft. and 30 n. 

- VOlMlt. GRAVEL PACK (Filter Pack) 

Method of Installation Poured (gravity) 
Mat$!! #5 Global sand 

Depth: Placed From: 23 n. TO: 30 ft. 

used 250# 

VolnnJt. 

Pumped wflremie Pipe 

GROUT 
, ~ ~ t ~ " ~ l  Benlonitelcement slurry Used 280# cemenl/l2# bentonite 

Method of Installation 
Depth. Placed From: 0 ft. To: 23 n. 

Aquifer Type (Formation producing the most water ) SILT 
Date of Well Completion 9/13/2006 Total Depth of Well 30 ft. 

t DRILLING LOG' 
IFORMATIONS INCLUDE DEPTHIS) AT WHICH WATER IS ENCOUNTERED 

I 
Comments on water qualityiquantity and well construction: 

I From I To Color Texture Formation 
SOIL 0 1 I 

IBROWN SILTY CLAY I 11 1: 
IGRAY CLAYEY SILT 1 131 2E 



Well Log Number 

DNR 7802 O5e Ohio Department of 
Division of Water, 2045 Morse 

Voice (614) 265-6740 
I WELL LOCATION 

Natural Resources 2006286 
Road, Columbus, Ohio 43229-6605 

Fax (614) 265-6767 

3nlling Method. ROTOSONlC 

P a g e 1  of 1 for this record 
CONSTRUCTION DETAILS I 

County MADISON Township JEFFERSON 

#8-855 

Comments on water qualitylquantity and well construction: 

BATTELLE 
Owner/Builder 

Address of Well Location 

cw W JEFFERSON Zip Code +4 43162 
Permit No. Sectan; ivdm Lot No. 
Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate syslems) 

N 0 x 1758185.63 +I- 0 n. 
s y 718083.03 +I- 0 n. 

Latitude: 0 Longitude: 
Elevation of Well in feet: 902.75 +/- 0 n. 
Datum Plane: 0 NAD27 NAD83 Elevation Source GPS 
Source of Coordinates: GPS 
I Well location written description: 

1425 PLAIN CITY-GEORGESVILLE RD 

State Plane Coordinates 

Latitude, Longitude Coordinates 

ERED 
To 
- 
- 

1 

11 
39 

43 
50 

44 

- 

Color Texture Formation 
SOIL 

WELL TEST 
Pre-Pumping Static Level 39 n Date 9/13/2006 

Measured from 
Pumping test method 
Test Rate gPm Duration of Test hrs 

*(Attach a copy of the pumping test record. per section 1521 05, ORC) 
Is Copy Attached? 0 Yes No Flowing Well7 0 Yes Nc 

Feet of Drawdown ft Sustainable Yield gpr 

I PUMPlPlTLESS 

Type of pump- Capacity gPn 
Pump set at ft Pitless Type- 
Pump installed by 

Drilling Firm BOWSER-MORNER.DAYTON 

City, State, Zip DAYTON OH 45401 
Signed TIM AUGUSTINE Date 10124/2006 

ODH Registration Number 

I hereby certfy the information given is accurate and correct to the best of my knowledge 

Address 4518 N TAYLORSVILLE RD 

(Filed Electromdly) 

Corndetion of this form is required bv section 1521.05, Ohio 

From 
0 
1 

11 

30REHOLEKASING (Measured from ground surface) 

Borehole Diameter 8.75 inches Depth 50 n. 

Borehole Diameter inches Depth n. 

2 n. 

Casing Diameter in. Length 39 H.Thickness 0.237 in. 

Casing Diameter in. Length H.Thickness in. 4 
Type {;; pvc 

Casing Height Above Ground 

{ ;: Threaded 
Joints 

SCREEN 
lameter 4 in. Slot Size 0.01 in. Screen Length 5 ft. 
rype MACHINE SLOTTED Material PVC 
;et Between 39 ft. and 44 ft. 

Vollwt. GRAVEL PACK (Filter Pack) 

rrlat%:! #5 Global sand Used 400# 
VlLV 

rrlethod of Installation Poured (gravity) 
Iepth: Placed From: 37 n. TO: 44 n. 

Vollwt . GROUT 
Aateriai Bentonitelcement slurry used 330#cemenV25# bentonite 

dethod of Installation 
Iepth: Placed From: 0 n. TO: 37 H. 

Pumped wrrremie pipe 

DRILLING LOG' 1 

3ROWN SILTY CLAY 
;RAY CLAYEY SILT 

>RAY SILTY SAND AND GRAVEL 
;RAY CLAYEY SILT 

Water Encountered At 39 I 
i 

I 

1 

iquifer Type (Formation producing the most water ) SAND AND GRAVEL 
3ate of Well Completion 9/13/2006 Total Depth of Well 44 R. 

levised Code - file within 30 days after completion of drillincr. 
Distribute copies of this record to Customer, and Local Health Deptaiment. 

- 



Voice (614) 2656740 
I 
County MADISON Township JEFFERSON 

WELL LOCATION 

BATTELLE 

Address of Well Location 

PemutNO s-. ~ WdaLCtNo 

Use of Well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

OwnerlBuilder 

1425 PLAIN CITY-GEORGESVILLE RD 

city W JEFFERSON Zip Code +4 43162 

State Plane Coordinates 
N 0 x 1758201 22 +I 0 fl 

y 71aoa042 +/- 0 fl 

Latitude. Longitude Coordinates 
Latitude 0 Longitude 

Elevation of Well in feet 902 83 +/-A H 

Datum Plane 0 NAD27 NAD83 Elevation Source GPS 
Source of Coordinates GPS 

#a-a05 
Well location written descnption 

P a g e 1  of 2 for this record - Fax (614) 265-6767 

Drilling Method ROTOSONlC 
CONSTRUCTION DETAILS 1 

BOREHOLEKASING (Measured from ground surface) 
- Borehole Diameter 8 75 inches Depth 110 ft 

Casing Diameter 4 in Length 90 ft Thickness 0 237 in 
Borehole Diameter ~ inches Depth ft 
Casing Diameter in Length ft Thickness in - 

Casing Height Above Ground 2 ft 

I 1  
2 1  
Type { 2  

1 PVC 

I: Threaded 

- 
Joints 

SCREEN 
D i a m e t e r L i n  Slot Size 0 O1 in Screen Length 5 ft - 
Type MACHINE SLOTTED Material PVC 
Set Between 90 A and 95 ft 

VolANt GRAVEL PACK (Filter Pack) 

Method of Installation Poured (gravity) 
#5 Global sand Used 350# - 

Depth Placed From aa ft TO 98 ft 

VolMJt - 
GROUT 
Material Bentonite/cemenl slurry Used 700# cement/50# bentonite 

Method of Installation 
Depth Placed From 0 ft TO a8 ft 

Pumped wnremle Pipe 

Comments on water qualitylquantity and well construction: 
DRILLING LOG' 1 

FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED 

9/a/2006 1 391 95 
Pre-Pumping Static Level 39 ft Date 

Measured from Water Encountered At 

Color Texture Formation 
SOIL 

BROWN SILTY CLAY 
GRAY SILTY CLAY 

Pumping lest method 
Test Rate gPm Duration of Test hrs 

'(Attach a copy of the pumping test record. per sectlon 1521 05, ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 yes No 

PlJMPlPlTLESS 

Feet of Drawdown ft Sustainable Yield gPm 

I 
Type of pump Capacity gPm 
Pump set at -ft Pitless Type 

From To 
0 1 
1 11 

11 39 

Pump installed by 
I hereby certify the information given IS accurate and correct to the best of my knowledge 

GRAY SILTY SAND AND GRAVEL 
GRAY CLAYEY SILT 

GRAY SILTY SAND 
GRAY CLAYEY SILT WELL TEST 

I t  

69 73 
73 92 
92 93 
93 110 

i t  Dnlling Firm BOWSER-MORNER,DAYTON 

City, Stale, Zip DAYTON OH 45401 
Address 4518 N TAYLORSVILLE RD 

Signed TIM AUGUSTINE Date 10/24/2006 
(Filed Eledronicdly) 

ODH Registration Number 

Aquifer Type (Formation produung the most water ) SAND AND GRAVEL 
Date of Well Completion 911 1/2006 Total Depth of Well 95 ft. 



Well Log Number 

I WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE ~ 

OwnerlBuilder 

CONSTRUCTION DETAILS 1 

Borehole Diameter * 75 inches Depth 50 R 

inches Depth n 

Dnlling Method ROKSONlC 
- BOREHOLEKASING (Measured from ground surface) 

Casing Diameter 4 in Length 40 fi Thickness 0.237 in 
1Borehole Diameter 

1425 PLAIN CITY-GEORGESVILLE RD 
Address of Well Location 

KThickness in. ' \Casing Diameter in. Length 
Casing Height Above Ground 2 n. 

I I . .  

c q  W JEFFERSON Zip Code +4 43162 
Permit No. Section: d a L o t N o .  
Use of well MONITOR 
Coordinates of Well (Use only one of the below coordinate systems) 

N 0 x 1758100.65 +I- - 0 fi. 
State Plane Coordinates 

s y 718282.02 +/- 0 ft. 

Latitude, Longitude Coordinates 
Latitude: 0 Longitude: 

Elevation of Well in feet: 908.26 +I- 0 n. 
Datum Plane: 0 NAD27 a NAD83 Elevation Source GPS 
Source of Coordinates: GPS 

Well location written description: 
#9-855 

Comments on water qualitylquantity and well construction: 

Color Texture Formation 
BROWN CLAYEY SILT 

( ii Threaded 
Joints 

SCREEN 
Diameter 4 in. Slot Size O.01 in. Screen Length 5 n. 
~ y p e  MACHINE SLOTTED Material PVC 
Set Between 40 n. and 45 n. 

VOlNvt. GRAVEL PACK (Filter Pack) 

Mat%! #5 Global sand 
Method of Installation Poured (gravity) 

GROUT 
Material Bentonitelcement slurry 375# cement/l3# bentonite 

Method of tnstallatiin 
Depth: Placed From: 0 n. TO: 38 n. 

Used 450# 

Depth: Placed From: 38 n. TO: 50 ft. 

Pumped wnremie pipe 

DRILLING LOG' I 
FORMATIONS INCLUDE DEPTHIS) AT WHICH WATER IS ENCOUNTERED. 

CLAYEY SILT 
SAND 

To ' 
11 

30 
32 

40 
43 

50 

............ 

............ 

.......... 

........... 

........... 

........... 

.......... 

43.5 .......... 

......... 

......... 

........... 

......... 

......... 

............ 

.......... 

........... 

......... 

.......... 

........... 

......... 

. . . . . . .  

.......... 

........... 

............ 

............................ IZE 

Drilling Firm BOWSER-MORNER.DAYTON 
Address 4518 N TAYLORSVILLE RD 

City, State. Zip DAYTON O H B 1  

CLAYEY SILT 
SANDY GRAVEL 

CLAYEY SILT 

............................................. 

................................................................................ 

.................................................................................. PAY 

........................................................................................... 

..................................................................................... 

.......................................................................................... 

Water Encountered At I I 

(Filed Eledrmdy)  

ODH Registration Number 

I WELL TEST * 
9/19/2006 Pre-Pumping Static Level 40 R Date 

Aquifer Type (Formation producing the most water.) GRAVEL 
Date of Well Completion 911 912006 Total Depth of Well 45 ft. 

.................................................................................... 

Pumping test method ........................................................................................ 

Duration of Test hrs. .............................................................................. 

Sustainable Yield ........................................................................................ 

.......................................................................................... 

Measured from 

Test Rate 
Feet of Drawdown 
'(Attach a copy of the pumping test record. per section 1521.05. ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes No .............................................................................. 

I PUMPlPlTLESS I 
................................................................................... 

Type of pump Capacity gPm ....................................................................................... 
Pump set at R. Pitless Type. 

....................................................................................... Pump installed by 
1 hereby certify the informtion g- is amrate and ~~~ to the best of my k n o w g e .  .......................................................................................... 

From 
0 

11 
30 

32 
40 

43 

- 

40 



Voice (614) 265-6740 

I WELL LOCATION 

County MADISON Township JEFFERSON 

BATTELLE - 
OwnerlBuilder 

Address of Well Location 
1425 PLAIN CITY-GEORGESVILLE RD 

city W JEFFERSON Zip Code +4 43162 
Perm# No. Section; &a LotNo. 
Use of Well MONITOR 
Coordinates of Well (Use only one of the M o w  coordinate systems) 

N 0 x 1758108.52 +/- 0 n. 
State Plane coordinates 

s y 718369.74 +/- 0 n. 
Latitude. Longitude Coordinates 

Latitude: 0 Longitude: 
Elevation of Well in feet: 908.25 + I -  0 fl 

Datum Plane: 0 NAD27 NAD83 Elevation Source G PS 
Source of Coordinates: GPS 

#9-805 
Well location written description: 

- .  
Fax (614) 265-6767 Page 1 of 1 for this record. 

Drilling Method: ROTOSONlC 
BOREHOLUCASING (Measured from ground surface) 

CONSTRUCTION DETAILS I 

Borehole Diameter 8.75 inches Depth 110 ft. 

Borehole Diameter inches Depth ft. 

2 ft. 

- 

Casing Diameter in. Length 87 ft.Thickness 0.237 in. 

Casing Diameter in. Length ft.Thickness in. 
- 

l 1  
2 I  
Type (2. - 

Casing Heght Above Ground 
1 :  PVC 

( ii Threaded 
Joints 

.SCREEN 
D i a m e t e r L i n .  Slot Size O.01 in. Screen Length 10 A. - 

Set Between 87 
GRAVEL PACK (Filter Pack) 

Method of Installation Poured (gravity) 
Depth: Placed From: 85 
GROUT 
Material Bentonite/cement slurry Used 650# cemenU37# bentonite 
Method of Installation 

~ y p e  MACHINE SLOTTED Material PVC 

ft. and 97 ft. 

VolNVt. 
#5 Global sand Used 500# 

ft. To: 100 ft. 

VOllw1. 

Pumped wmremie pipe 

Depth: Placed From: 0 ft. To: 85 ft. 

Formation Color Texture 
CLAYEY 

CLAYEY 
GRAY SILTY SAND 

Comments on water quality/quantity and well construction: 

GRAY CLAYEY SILT 
SANDY GRAVEL 

DRILLING LOG' I 
FORMATIONS INCLUDE DEPTH(S) AT WHICH WATER IS ENCOUNTERED. 

GRAY CLAYEY SILT 
SILTY SAND 

- 
To - 

11 

30 
32 

42 
45 

47 5 
50 5 

97 
1 06 

108 
109 

110 

97 

- 

WELL TEST * 
9/15/2006 Pre-Pumping Static Level 30 ft Date 

Measured from 
Pumping test method 
Test Rate gPm Durabon of Test hrs 
Feet of Drawdown ft Sustainable Yield gPm 
'(Attach a copy of the pumping test record, per section 1521 05, ORC) 
Is Copy Attached? 0 Yes No Flowing Well? 0 Yes No 

Pump installed by 
I hereby certrfv the information given IS amrate  and correct to the best of my knowledge 

GRAY SILTY CLAY 
GRAY SILTY SAND 

GRAY CLAYEY SILT 
GRAY SILTY SAND 

GRAY CLAYEY SILT 

Water Encountered AI 

Drilling Firm BOWSER-MORNER,DAYTON 

City, State, Zip DAYTON OH 45401 
Address 4518 N TAYLORSVILLE RD 

I PUMPlPlTLESS 

Type of pump Capacity gPm 
Pump set at ft PitlessType 

t 

- 
From 

0 

11 
30 

32 
42 

45 
47 5 
50 5 

97 

106 
108 

109 

__ 

30 

Signed TIM AUGUSTINE Date 1012512006 

ODH Registrabon Number 

(Filed Eledmcal ly)  Aquifer Type (Formaton producing the most water ) SAND 
Date of Well Completion 9/15/2006 Total Depth of Well 97 ft. 

1 



L 

t 

APPENDIX D 

WELL DEVELOPMENT FORMS 



WELL DEVELOPMENT FORM 

Well Identification: #Z-8(07 Date: s'- /7- 56 

Development Method: 1 I :  I ,  ; 4 ,J : L :.A Well Depth 97 -:9 

j g': L 1=. 

One Well Volume: !/& 0 nal Purge Volume: ,/' f 5 gal 

,- - .-/ 
Static Water Level (start): 31.0 3 Static Water Level (end): 

deDth 1 - ( swl ) =head head x conversion factor = 1 well volume 
. .  

conversion factor: 2" well diameter = 0.163 gaVft 4" well diameter = 0.653 gaVft 

( 77.30 ) - (  y/ 3 -5 ) =  &&?7 x ( p .h5-7 ) =  Y O . S ~ /  

I I I 

COMMENTS: 

c 

DEVELOPED BY: 1,) /. / 7 ,,j - 



WELL DEVELOPMENT FORM 

- 
Static Water Level (start): -T:j-.* 7’ Static Water Level (end): 

r’ gal 
h , . i t  gal Purge Volume: P2 I One Well Volume: 2 1 ‘y 



WELL DEVELOPMENT FORM 

1 

-$ 

Static Water Level (start): Static Water Level (end): - 
One Well Volume: ) L ,d gal Purge Volume: 1 ' :9 -i gal 

7-3 
depth ) - ( swl = head head x conversion factor = 1 well volume iFL,-.*L.-j* 6 

N L -  -> c j  i7 -- 
conversion factor: 2" well diameter = 0.163 gaVft 4" well diameter = 0.653 gaVft 

c, - 3j L?D ) - (  s,& ) = a s &  x (  /3 < L Y-3 - 



WELL DEVELOPMENT FORM 

Well Identification: 1'3- go5 

Development Method: 4fi LL Z; Ld Y &' Well Depth I 7' 

Static Water Level (start): 3 9 4  1 Static Water Level (end): &@< 5%" (.' 2 )  

One Well Volume: 53.2 nal Purge Volume: 57 ' gal 

Date: 8'- /L$ - 0 4 
? 

- /  
7 

/3-u" fd 3'( depth ) - ( swl ) = head head x conversion factor = 1 well volume 
=I L y f l / W - - M  

factor: 2" well diameter = 0.163 gal/ft 4" well diameter = 0.653 gaVft 

) - (  ? 5 3  $367, x (  o. l&3 ) =  33.2 
' W  1 

I 

I 

COMMENTS: 

DEVELOPED BY: ao//?L3 



II 

WELL DEVELOPMENT FORM 

Site: - B o J i r  L/f WO# / 3  t"'/>-T- 

Well Identification: &-? - r? Date: 8- / L - O L  
f 

( 0 1 .  / o  .i Development Method: si(-v.- us* 2 ' d--'? Well Depth 

Static Water Level (start): 3? qz- Static Water Level (end): 75-57 

One Well Volume: 16 s/ gal Purgevolume: 131 gal 

f deDth ) - ( swl ) = head 

conversion factor: 2" well diameter = 0.163 gal/ft 

head x conversion factor = 1 well volume 

4" well diameter = 0.653 gal& 
& f  lb ) - (  3sq2 )-*.d - x (  0453 ) =  1 b . d  

COMMENTS: 

DEVELOPED BY: 3x1 CQJ 



WELL DEVELOPMENT FORM 

$5- 3'5 c -75 - Date: r' 2 '/ 
Well Identification: 

Development Method: .;\ abJYle.L/.i; Lip @ b y  Well Depth 

Static Water Level (start): 3G ( P (  Static Water Level (end): 

- _  
hI .5  

. 

I I I I I 



WELL DEVELOPMENT FORM 

Site: -x#9/4 WO# /3f/ss 

Well Identification: $ q- 8% Date: 8- d- 4 6 

static Water Level (start): 3- 3~ Static Water Level (end): 5 9  70 
One Well Volume: 3.5 I gal Purge Volume: 142, gal 

7 

"'d' ;* / \4 
( depth ) - ( swl ) = head 

conversion factor: 2" well diameter = 0.163 gaWft 

head x conversion factor = 1 well volume 
A /  G q .i /. I,;,' .A 4" well diameter = 0.653 gaWft / - 

l = 3 5  1 - - - a .  i x( 3 3 -  - ) y -  x - Z -  

SPECIFIC 2 D.O. TURBJDITY : pH CONDUCTMTY ' 
' (mYcm) tmg/L) (N'fU) (S.U.) 

717 I b 7 3 2  

E 
COMMENTS: 

/ I b t  

DEVELOPED BY: z>c 



WELL DEVELOPMENT FORM 

Development Method: 5- Lr4mwc: 21 1 /  4 Well Depth 

. 7 ..2 2 ' 2 ;  Static Water Level (start): 

One Well Volume: 3 0 15 gal Purge Volume: 

37.- 2 f Static Water Level (end): 
r' 

L- /7 >z gal 

)u 

i'.. /" 
c 1,y 

\ 

COMMENTS: 

DEVELOPED BY: 3 C  



WELL DEVELOPMENT FORM 

Well Identification: k+g6 

Static Water Level (start): 0. 9 0  Static Water Level (end): 

pal One Well Volume: 2.J gal Purge Volume: -y d 
deDth ) - ( swl ) = head head x conversion factor = 1 well volume 

conversion factor: 2" well diameter = 0.163 gaVft 4" well diameter = 0.653 gal/ft 
- -  .- . -. L = & *  7:: "i ) - (  31 3 ) -  - S?2' x (  3 , . ,  2 

- 

r? 



WELL DEVELOPMENT FORM 

I SIFfST 
Site: 3 & WO# 

Well Identification: -+s-- g)5 Date: 9- dudG 
Development Method: SAL~JS'~. c(9 Well Depth r2 0 

Static Water Level (start): 5 2  Static Water Level (end): 5. 1 

One Well Volume: - pal *: .= i l  gal PurgeVolume: e c I  I 
<A,) ,,: 

3 -5 54" 
[ deDth ) - [ swl ) = head head x conversion factor = 1 well VOhme 

? b - y  (? , % s c p -  
- 

~ 

I I 

COMMENTS: 

DEVELOPED BY: 



WELL DEVELOPMENT FORM 

Static Water Level (start) :  3 LI I Static Water Level (end): 

gal Purge Volume: b3 gal 
,.-- ~. -I One Well Volume: 

depth ) - [ swl ) =head head x conversion factor = 1 well volume 

conversion factor: 2" well diameter = 0.163 gaYf? 4" well diameter = 0.653 gaVft 
c - - -  H . -1- & I  7 3  ) - (  13 - /  - - x (  0 ,#'f ) =  

'I 

DEVELOPED BY: Qc 



WELL DEVELOPMENT FORM 

I 

Site: 3 6- + Y l k  WO# /5@fgz 
"kc-6 - 80,- Date: 9 -  G -06 

Development Method: SW.P~,!%~ Izy.lf Well Depth 

Well Identification: 

y1-- 3 2  

Static Water Level (start): 2' 4.50 Static Water Level (end): J 5 5 - V  

gal 

~ " 4  r& * J P "  

One Well Volume: q 7.b gal Purge Volume: \ Q 5 f  

( depth ) - (  swl ) = h e a d  

cnnversion factor: 2" well diameter = 0.163 gaYfi 
headx conversion factor = 1 WellvO 

4" well 

- I  tlume 

diameter = 0.653 gaVft 

COMMENTS: 

DEVELOPED BY: Dc /w 



34- 

WELL DEVELOPMENT FOFM 

Site: X 7 4 ‘ e / P  WO# /56454-- 
Well Identification: *6- 855 Date: y-($-oG. 

Development Method: A &-f Well Depth YI .  6 0  

Static Water Level (start): %.SI Static Water Level (end): 39-  2 
I F  

gal L - 1  One Well Volume: 3 7 - 3  Purgevolume: , d  

deDth - ( SWI ) = head head x conversion factor = 1 well volume - F ~ ~ ~ * Z g p -  
conversion factor: 2“ well diameter = 0.163 gal/ft 4” well diameter = 0.653 gaVft 

w 4 0  ) - (  ELi’l ) =  32.64 X(O,bS’3 ) =  3 3 - 3  

DEVELOPED BY: D C / W  



WELL DEVELOPMENT FORM 

Development Method: ' ~ ~ V - L V ~ ~ ;  !z& T-y? Well Depth J I - 5 0  

Static Water Level (start): x. S'Q Static Water Level (end): 

I rlenth 

1 

COMMENTS: / 

DEVELOPED BY: 



WELL DEVELOPMENT FORM 

Well Identification: # 7 - 8'0 5 Date: ?- / /-oL 

Development Method: 5- & 4 L  f ?  Well Depth 

Static Water Level (start): 3 3- 9 3 Static Water Level (end): 60. Yo 

One Well Volume: U i ,  gal Purge Volume: >3 L!&) gal 

( depth ) - ( swl ) = head 

47- 35- 

I 

Ai l  
head x conversion factor = 1 well volume '3- flak4  - Z*s$." 

conversion factor: 2" well diameter = 0.163 gal/ft 4" well diameter = 0.653 gaVft 

f L t  7 . 3 -  ) - (  7 2 > 3 ; - '  ) =  b, ,d '  ' 3  1 x( 3 9 ; ~  ) =  2: -! 7 

DEVELOPED BY: & / R - )  



WELL DEVELOPMENT FORM 

\ 

Well Identification: ++7- $ S S  Date: $ -  / / - O b  

Development Method: sv .Lwys~ l~~  pl.u@ Well Depth b I .  2 5  

Static Water Level (start): 3,- 2 2 Static Water Level (end): 

gal 
7 r, - - -  gal Purge Volume: C/'G+ 



WELL DEVELOPMENT FORM 

Well Identification: 7% -8Y5 Date: 4 - 15 -06 

Development Method: %LIMff+‘Ch ET Well Depth 32.1’5 

Static Water Level (start): j ,  0 Static Water Level (end): 3 1 S O  
One Well Volume: 20 L I 

: r  

i 

Purgevolume: 6 !, 3 gal 

( depth - ( swl ) = head head x conversion factor = 1 well volume 

conversion factor: 2” well diameter = 0.163 gaVft 4” well diameter = 0.653 gaVft 

,72. ‘ 3  ) - (  t ) =  3 I 2 x( o, , ,  (‘63 , = 3 3 .  j 
- 



WELL DEVELOPMENT FORM 

Static Water Level (start): 35. C 9' Static Water Level (end): 

A. ( 4  -7 LL> gal One Well Volume: gal Purge Volume: 

I I 

COMMENTS : 

DEVELOPED BY: ,k i 01; 



WELL DEVELOPMENT FORM 

1 3 I c Y  557 
- 

Site: - 7 5 A 4  I (.e WO# 

Static Water Level (start): 

One Well Volume: <, d gal Purge Volume: 

? 1 9 57 Static Water Level (end): 3 2 - 'f 'S 

gal 1 IJ !.J 

deDth 1 - ( swl = head head x conversion factor = 1 well volume h d d  p- 

f Y  5 * 0 2  ) - (  31 ,s7 )-- \ .-" x( 

conversion factor: 2" well diameter = 0.163 gaYR 4" well diameter = 0.653 gal/ft 
- / /-J,b52 ) =  $, 

II 

I / 2 - c / /  

lit 

COMMENTS: 

DEVELOPED BY: bc 



WELL DEVELOPMENT FORM 

Development Method: h d v  I Well Depth - 3 2 . 0 7  

Static Water Level (start): 22 - 4 4 Static Water Level (end): 3 I- 90 

One Well Volume: b I 5 g a ~  Purgevolume: /d 25 gal 

[ depth ) - ( swl ) =head head x conversion factor = 1 well volume 

DEVELOPED BY: 3. /&a- 





WELL DEVELOPMENT FORM 

Site: WO# /3E753- 

Well Identification: &?-a 5s Date: 9- .=?/-dG 

Development Method: 5 ; ] ; L r ' 4 k  fv We11 Depth 

Static Water Level (start): zc3 8/ Static Water Level (end): 

One Well Volume: )2,3 gal Purge Volume: /30 gal 

77  157 

depth ) - ( swl ) = head head x conversion factor = 1 well volume P*-f pa5 -L +P'y 
conversion factor: 2" well diameter = 0.163 gaVft 4rll diameter = 0.653 gaVft 

( q7.ac ) - (  2s3-J  ) =  /f. x( b 6 C 3  ) =  12, 3 

COMMENTS: 

DEVELOPED BY: D c  15-c 



APPENDIX E 

LABORATORY REPORTS 



GRAIN SIZE DISTRIBUTION REPORT 

90 

100 

1 
I . - /  I 1  I t  

I I I I I I I  
I I I I I I I L  

I I I _ .  

SIEVE 
SIZE 
.75 
.so 
.375 
#4 

#10 
#20 
#40 
#60 
#loo 
#200 

1 

% Sand % Gravel 
Fine Coarse1 Medium I Fine 

Yo +3" 
Coarse I 

0.0 0.0 5.8 6.9 I 20.6 30.8 

% Fines 
Silt I Clay 

30.6 I 5.3 

PERCENT SPEC.* 

FINER PERCENT 

(no specification provided) 

PASS? 

(X=NO) 

Location: No. 2-885/1F-1,23.5'-24.5' 

BOWSER-MORN ER, I NC. 

O.( 

'Iient: Battelle 
Project: Monitoring Well Installations 

0.001 

Dayton, Ohio 

_ _ ~ ~  ~ 

Material DescriDtion 
gray silty SAND (visual) 

Project No: 138455 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
D85= 1.5940 D60= 0.2852 D50= 0.1684 

D15= 0.0271 Dqo= 0.0099 
C,= 1.32 

Classification 

Remarks 

uscs= AASHTO= 

As Received 
Moisture Content: 10.9% 

Date: 9-5-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 2-88511F-1, 23.5'-24.5' 
Material Description: gray silty SAND (visual) 
Date: 9-5-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 10.9% 

Checked by: SV 

I 9/5/2006 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 

and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (grams) Finer 

1 155.70 23 1.02 0.00 .75 0.00 100.0 
s o  6.70 99.3 

.375 16.87 98.2 
#4 53.25 94.2 

#10 1 17.25 87.3 
50.73 0.00 0.00 #20 5.85 77.3 

#40 12.00 66.7 
#60 17.27 57.6 

#loo 22.85 48.0 
#200 29.88 35.9 

2.00 
5 .OO 

15.00 
30.00 
60.00 

120.00 
250.00 

1440.00 

22.5 16.0 
22.5 13.0 
22.5 12.0 
22.5 11.0 
22.5 10.0 
22.5 9.0 
22.5 9.0 
21.5 8.0 

Hydrometer test uses material passing #IO 
Percent passing # l o  based upon complete sample = 87.3 
Weight of hydrometer sample =50.73 
Hygroscopic moisture correction: 

Moist weight and tare = 48.52 
Dry weight and tare = 48.43 
Tare weight = 28.46 
Hygroscopic moisture = 0.5% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C = -6.0 

Meniscus correction only = 0.0 
Specific gravity of solids = 2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 22.5 19.0 13.5 0.0132 19.0 13.2 
6.0 13.7 
3.0 14.2 
2.0 14.3 
1.0 14.5 
0.0 14.7 
9.0 14.8 
9.0 14.8 
8.0 15.0 

10.5 0.0132 
7.5 0.0132 
6.5 0.0132 
5.5 0.0132 
4.5 0.0132 
3.5 0.0132 
3.5 0.01 32 
2.3 0.0134 

Diameter 

0.0480 
0.0346 
0.0223 
0.0 I29 
0.0092 
0.0065 
0.0047 
0.0032 
0.0014 

(mm.1 
Percent 

Finer 

23.4 
18.2 
13.0 
11.3 
9.6 
7.8 
6.1 
6.1 
4.0 -~ 

BOWSER-MORNER, INC. 

- 



c 

c 

Cobbles 

0.0 

c 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 5.8 5.8 6.9 20.6 30.8 58.3 30.6 5.3 35.9 

V 

D l  0 D15 

0.0099 0.0271 

D20 D30 D50 D60 D80 D85 D90 D95 

0.0396 0.0612 0.1684 0.2852 1.0436 1.5940 2.6902 5.3396 

Fineness 
Modulus CU CC 

I 1.56 1 28.68 I 1.32 I 

BOWSER-MORNER. INC. 



- 

GRAIN SIZE DISTRIBUTION REPORT 

% Sand 
Coarse I Fine Coarse/ Medium 1 

% Gravel 
Fine % +3” 

I 

% Fines 
Silt 1 Clav 

22.4 1 4.2 

SIEVE 

SIZE 

.75 

.50 
.375 
#4 

#10 
#20 
#40 
#60 
#loo 
#200 

0.0 0.0 i 6.5 

PERCENT 

FINER 

100.0 
99.6 
98.4 
93.5 
85.7 
74.1 
60.0 
46.5 
34.2 
26.7 

7.8 1 25.7 j 33.3 

i (no specification provi 

BOWS ER-MORN E R, I NC. 

SPEC.* 

PERCENT 

‘lient: - 
Project: Monitoring Well Installations 

Location: No. 2-88511F-2, 24.5‘-25.5‘ 

PASS? 

(X=NO) 

Material Description 
gray silty SAND (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 1.8694 0.4246 D50= 0.2843 
D30= 0.0926 D15= 0.0484 D1 o= 0.0279 
C,= 15.21 C,= 0.72 

uscs= 
Classification 

AASHTO= 

I Remarks 
As Received 
Moisture Content: 10.1 Yo 

c 

Date: 9-5-06 - 



GRAIN SIZE DISTRIBUTION TEST DATA 9/7/2006 

Zlient: Battelle 

hoject: Monitoring Well Installations 

Project Number: 138455 
Location: No. 2-885/1F-2,24.5'-25.5' 
Material Description: gray silty SAND (visual) 

Date: 9-5-06 
resting Remarks: As Received 

Moisture Content: IO. 1% 

Dry 
Sample 

and Tare Tare 
(grams) (grams) 

1473.40 226.26 

50.45 0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 .75 
S O  

.375 
#4 

# I O  
0.00 #20 

#40 
#60 

#IO0 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
4.73 

20.32 
81.17 

177.89 
6.87 

15.13 
23.08 
30.3 1 
34.74 

Percent 
Finer 

100.0 
99.6 
98.4 
93.5 
85.7 
74.1 
60.0 
46.5 
34.2 
26.7 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 45.7 
Weight of hydrometer sample -50.45 
Hygroscopic moisture correction: 

Moist weight and tare = 48.93 
Dry weight and tare = 48.85 
Tare weight = 28.81 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.5 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 22.5 14.0 9.0 0.0132 14.0 14.0 
2.00 22.5 12.0 7.0 0.0132 12.0 
5.00 22.5 10.0 5.0 0.0132 10.0 

15.00 22.5 10.0 5.0 0.0132 10.0 
30.00 22.5 9.5 4.5 0.0132 9.5 

22.5 9.0 4.0 0.0132 9.0 60.00 
120.00 22.5 8.0 3.0 0.0132 8.0 
250.00 22.5 8.0 3.0 0.0132 8.0 

4.3 
4.7 
4.7 
4.7 
4.8 
5 .O 
5.0 

1440.00 21.5 7.0 1.8 0.0134 7.0 15.1 

Diameter 
(mm.) 

0.0495 
0.0354 
0.0227 
0.01 3 1 
0.0093 
0.0066 
0.0047 
0.0032 
0.00 14 

Percent 
Finer 

15.4 
12.0 
8.6 
8.6 
7.7 
6.9 
5.2 
5.2 
3.1 

BOWSER-MORNER, INC. 



Sand Fines 
Total Silt Clay 

Gravel 

26.7 
Fine Total Coarse Medium Fine Cobbles Coarse 

7.8 25.7 33.3 66.8 22.4 4.3 1 

Fineness 
Modulus 

15.21 

0.0 

BOWSER-MORNER, INC. 

0.0 6.5 6.5 

D30 D50 D60 D80 D85 D90 D10 Dl 5 D20 

0.2843 0.4246 1.2493 1.8694 3.1 112 

D95 

5.7683 0.0279 0.0484 0.0591 0.0926 



GRAIN SIZE DISTRIBUTION REPORT 

% Sand o/o Gravel 
Coarse j Fine Coarse; Medium i Fine 

0.0 0.0 8.4 8.4 I 20.4 1 36.9 

Yo +3" 
% Fines _____.__ 

Silt Clay 

20.9 I 5.0 

SIEVE PERCENT 

SIZE FINER 

.75 100.0 
S O  98.4 

.375 96.7 
#4 91.6 
#10 83.2 
#20 74.8 
#40 62.8 
#60 49.4 
#IO0 35.2 

I I 

(no specification provided) 

SPEC.. 

PERCENT 

Location: No. 2-885/1F-3,25.5'-26.5' 
~ 

BOWS ER-MORN ER, I NC. 

Dayton, - Ohio 

PASS? 

(X=NO) 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 

Material Description 
gray silty SAND (visual) 

P L= 
Atterbercl Limits 

LL= PI= 
Coefficients 

D85= 2.424 I D60= 0.3 752 D50= 0.2552 
D30= 0.0974 D15= 0.0490 D1 o= 0.0204 
C,= 18.37 C,= 1.24 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received 
Moisture Content: 9.7% 

Date: 9-5-06 



I 
GRAIN SIZE DISTRIBUTION TEST DATA 9/7/2006 

Client: Battel le 

Project: M o n i t o r i n g  Well Installations 

Project Number: 138455 
Location: No. 2-885/IF-3, 25.5’-26.5’ 
Material Description: gray silty SAND (visual) 

Date: 9-5-06 
Testing Remarks: As Received 

Mois tu re  Content: 9.7% 

1 
1 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1476.60 226.73 0.00 .75 
s o  

.375 
#4 

# I O  
50.31 0.00 0.00 #20 

#40 
#60 

# I O 0  
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
19.90 
40.97 

104.97 
2 10.44 

5.03 
12.33 
20.43 
29.00 
34.62 

Percent 
Finer 

100.0 
98.4 
96.7 
91.6 
83.2 
74.8 
62.8 
49.4 
35.2 
25.9 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample 4 3 . 2  
Weight of hydrometer sample 40.31 
Hygroscopic moisture correction: 

Moist weight and tare = 48.08 
Dry weight and tare = 48.01 
Tare weight = 27.97 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at  20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of sol ids =2.65 
Hydrometer type = I52H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rrn 
1 .oo 21.5 14.0 9.3 0.0134 14.0 
2.00 21.5 12.0 7.3 0.0134 12.0 
5.00 21.5 11.0 6.3 0.0134 11.0 

15.00 21.5 10.0 5.3 0.0134 10.0 
30.00 21.5 10.0 5.3 0.0134 10.0 
60.00 21.5 9.0 4.3 0.0134 9.0 

120.00 21.5 8.0 3.3 0.0134 8.0 
250.00 22.0 8.0 3.4 0.0133 8.0 

1440.00 21.5 7.0 2.3 0.0134 7.0 

Elapsed Temp. Actual Corrected Eff. Diameter Percent 
Depth (mm.) Finer 

14.0 0.0501 15.4 
14.3 0.0359 12.1 
14.5 0.0228 10.4 
14.7 0.0132 8.8 
14.7 0.0094 8.8 
14.8 0.0067 7.1 
15.0 0.0047 5.5 
15.0 0.0033 5.7 
15.1 0.0014 3.8 

BOWSER-MORNER, INC. 

- 



Gravel Sand Fines 
Coarse I Fine I Total I Coarse I Medium I Fine 1 Total I Silt I Clav I Total 

I Cobbles 1 
0.0 0.0 8.4 8.4 8.4 20.4 36.9 65.7 20.9 5.0 25.9 

D l  0 Dl 5 D20 D30 D50 D60 D80 

0.0204 0.0490 0.0602 0.0974 0.2552 0.3752 1.3929 

-I 

De5 D90 D95 

2.424 1 3.9956 7.3463 

1.89 1 18.37 I 1.24 

Fineness 
Modulus 

BOWSER-MORNER. INC. 

CU C C  



1 I GRAIN SIZE DISTRIBUTION REPORT 

Yo Sand % Gravel 
Coarse \ Fine Coarse; Medium 1 Fine Yo +3” 

YO Fines - 

Silt , Cle 
3 .: 

SIEVE 

SIZE 

.75 
S O  

,375 
#4 
#10 
#20 
#40 
#60 
# loo  
#200 

0.0 0.0 I 9.5 

PERCENT 

FINER 

9.3 j 14.4 1 37.2 26.3 

100.0 
98.0 
96.8 
90.5 
81.2 
74.9 
66.8 
57.4 
44.4 
29.6 

BOWSER-MO RNE R, I NC. ‘lien‘: - 
Project: Monitoring Well Installations 

SPEC.* 

PERCENT 

:d) 

I Location: No. 2-88511F-4, 26.5‘-27.5‘ 

PASS? 

(X=NO) 

Material Description I 
gray silty SAND (visual) 

I 
Atterberu Limits 

i 
PL= LL= PI= 

Coefficients I 
D85= 2.9400 D60= 0.2836 D50= 0.1853 
D30= 0.0773 D15= 0.0355 Dq o= 0.0 167 
C”= 17.01 C,= 1.26 I 

Classification 
AASHTO= uscs= 

Remarks T 
As Received 
Moisture Content: 10.0% 

T 

- 
Date: 9-5-06 



2- 

GRAIN SIZE DISTRIBUTION TEST DATA 

Slient: Battelle 

'roject: Monitoring Well Installations 

Project Number: 138455 
Location: No. 2-885/1F-4,26.5'-27.5' 
Material Description: gray silty SAND (visual) 
3ate: 9-5-06 
resting Remarks: As Received 

Moisture Content: 10.0% 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1354.50 228.17 0.00 .75 
S O  

,375 
#4 

#10 
50.63 0.00 0.00 #20 

#40 
#60 

#loo 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
22.24 
35.77 

106.84 
212.23 

3.88 
8.95 

14.85 
22.91 

Percent 
Finer 

100.0 
98.0 
96.8 
90.5 
81.2 
74.9 
66.8 
57.4 
44.4 

#200 32.19 29.6 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 481.2 
Weight of hydrometer sample 60.63 
Hygroscopic moisture correction: 

Moist weight and tare = 5 1.02 
Dry weight and tare = 50.94 
Tare weight = 27.97 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.1 64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

9.0 13.2 
4.0 14.0 
2.0 14.3 
0.0 14.7 
9.0 14.8 
8.0 15.0 
8.0 15.0 
7.0 15.1 

1440.00 21.5 6.5 1.8 0.0134 6.5 15.2 

I .oo 
2.00 
5.00 

15.00 
30.00 
60.00 

120.00 
250.00 

21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
22.0 

19.0 
14.0 
12.0 
10.0 
9.0 
8.0 
8.0 
7.0 

14.3 0.0134 
9.3 0.0134 
7.3 0.01 34 
5.3 0.01 34 
4.3 0.0 134 
3.3 0.0 I 34 
3.3 0.0 134 
2.4 0.0133 

Diameter 
mm.1 

0.0486 
0.0354 
0.0227 
0.0132 
0.0094 
0.0067 
0.0047 
0.0033 
0.00 14 

Percent 
Finer 

23.0 
14.9 
11.7 
8.5 
6.9 
5.3 
5.3 
3.9 
2.9 

BOWSER-MORNER, INC. 



Gravel Sand 
Total Coarse Medium Fine Total 

0.0 0.0 9.5 9.5 9.3 14.4 37.2 60.9 

Cobbles - Coarse 
Fine 

Fines 
Silt Clay Total 

26.3 3.3 29.6 

Fineness 
Modulus 

17.01 

D10 D15 D20 D30 D50 D60 Dao 

0.0 I67 0.0355 0.0433 0.0773 0.1 853 0.2836 1.7290 

- 

BOWSER-MORNER, INC. 

O85 D90 D95 

2.9400 4.5414 7.35 19 



10 

20 

30 

40 

50 

60 

70 

GRAIN SIZE DISTRIBUTION REPORT 

0- 

-- 

-- 

-- 

-- 

I 
I 

~ 

j- 
I 

80-j 
I 

1 0 0 1  
0.001 

Yo Gravel % Sand 
Coarse I Fine Coarse/ Medium I Fine 

O h  +3" 

0.0 1.9 1 9.8 12.8 I 19.7 j 27.9 

% Fines - 
Silt ; Clay 

24.4 ; 3.5 

SIEVE 

SIZE 

1 .o 
.75 
.so 

.375 
#4 
#10 
#20 
#40 
#60 

# l o o  
#200 

(no specification provided) 

PERCENT SPEC.* 

FINER PERCENT 

100.0 
98.1 
96.1 
94.7 
88.3 
75.5 
66.1 
55.8 
46.5 
36.5 
27.9 

Location: No. 2-885/1F-5, 27.5'-28.5' 

BOWS E R-MO RN E R, I N C . 
Dayton, Ohio 

PASS? 

(X=NO) 

'lien': 
Project: Monitoring Well Installations 

Project No: 138455 

Material Description 
gray silty SAND (visual) 

Atterberu Limits 
PL= LL= PI= 

Coefficients 
D85= 3.7766 D60= 0.5526 D50= 0.3000 

D15= 0.0490 D1 o= 0.0285 
C,= 0.43 

D 3g= 1odpqy4 
CU- 

Classification 

Remarks 

uscs= AASHTO= 

As Received 
Moisture Content: 8.4% 

Date: 9-5-06 



1 
GRAIN SIZE DISTRIBUTION TEST DATA 9/7/2006 

Xent: Battelle 

'roject: Monitoring Well Installations 

'roject Number: 138455 
-0cation: No. 2-885/1F-5,27.5'-28.5' 

-1 
-1 

Material Description: gray silty SAND (visual) 

Date: 9-5-06 
resting Remarks: As Received 

Cumulative Dry 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1404.30 225.29 0.00 1 .O 
.75 
.50 

.375 
#4 

# I O  
50.61 0.00 0.00 #20 

#40 
# 60 

#IO0 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
21.90 
46.43 
62.87 

138.49 
288.63 

6.28 
13.21 
19.44 
26.17 

Percent 
Finer 

100.0 
98.1 
96.1 
94.7 
88.3 
75.5 
66.1 
55.8 
46.5 
36.5 

Hydrometer test uses material passing# Io 
Percent passing # lo  based upon complete sample 3 5 . 5  
Weight of hydrometer sample -50.61 
Hygroscopic moisture correction: 

Moist weight and tare = 50.35 
Dry weight and tare = 50.28 
Tare weight = 30.01 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 4 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .00 21.5 15.0 10.3 0.0134 15.0 13.8 
2.00 21.5 12.0 7.3 0.0134 12.0 14.3 
5.00 21.5 11.0 6.3 0.0134 11.0 14.5 

15.00 21.5 9.0 4.3 0.0134 9.0 14.8 
30.00 21.5 8.0 3.3 0.0134 8.0 15.0 
60.00 21.5 8.0 3.3 0.0134 8.0 15.0 

120.00 21.5 7.0 2.3 0.0134 7.0 15.1 
250.00 22.0 7.0 2.4 0.0133 7.0 15.1 

1440.00 21.5 7.0 2.3 0.0134 7.0 15.1 

Diameter 

0.0498 
0.0359 
0.0228 
0.01 33 
0.0095 
0.0067 
0.0048 
0.0033 
0.0014 

(mm.1 
Percent 

Finer 

15.4 
10.9 
9.4 
6.4 
4.9 
4.9 
3.4 
3.6 
3.4 

- 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

1.9 9.8 11.7 12.8 19.7 27.9 60.4 24.4 3.5 27.9 

I 

0.0285 

I 2.24 I 19.41 I 0.43 I 

0.0490 0.0582 0.0824 0.3000 0.5526 2.7330 3.7766 5.4791 10.1296 

BOWSER-MORNER, INC. 

Fineness 
Modulus CU C C  



GRAIN SIZE DISTRIBUTION REPORT 
- 

% Gravel % Sand 
Coarse i Fine Coarse( Medium 1 Fine % +3" 

7'. Fines 
[ Clay 
i 5.0 

Silt 
12.1 

SIEVE I PERCENT I SPEC.' I PASS? 

0.0 24.0 I 15.0 7.0 I 21.4 I 15.5 

1.5 
I .O 
.75 
S O  
,375 
#4 
#IO 
#20 
#40 
#60 
#IO0 
#200 

SIZE 
2.0 

81.5 
78.9 
76.0 
70.9 
68.4 
61 .O 
54.0 
43.4 
32.6 
25.8 
20.9 
17.1 

FINER PERCENT (X=NO) 

100.0 

* (no specification provided) 

BOWSER-MORNER, INC. 
Location: No. 2-855/2F-1,64.O'-65.O1 

'Iient: 
Project: Monitoring Well Installations 

I 
Material DescriDtion 

brown silty SAND with gravel (visual) 

PL= Atterbera Limits PI= I LL= 

Coefficients 
D85= 41.0140 D60' 4.2680 D50= 1.3765 

D15= 0.0527 Dqo= 0.0110 1 
C,= 2.67 

Classification 

Remarks 

uscs= AASHTO= 

As Received 
Moisture Content: 7.1% 

Date: 9-5-06 

Checked By: SV Tested By: BB 



:bent: Battelle 

'roject: Monitoring Well Installations 

'roject Number: 138455 
.ocation: No. 2-855l2F- 1,64.0'-65.0' 
daterial Description: brown silty SAND with gravel (visual 

late: 9-5-06 
resting Remarks: As Received 

rested by: BB 
Moisture Content: 7.1% 

GRAIN SIZE DISTRIBUTION TEST DATA 911 112006 

Checked by: SV 

~ ~~~ 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 
and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (grams) Finer 

1880.00 233.35 0.00 2.0 0.00 100.0 
1.5 303.82 81.5 
I .o 347.06 78.9 
.75 395.37 76.0 
.50 479.28 70.9 

.375 520.73 68.4 
#4 642.40 61.0 

# I O  757.90 54.0 
50.75 0.00 0.00 #20 9.94 43.4 

#40 20.13 32.6 
#60 26.52 25.8 

#IO0 31.12 20.9 
#200 34.70 17.1 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample =54.0 
Neight of hydrometer sample 60.75 
Hygroscopic moisture correction: 

Moist weight and tare = 50.81 
Dry weight and tare = 50.75 
Tare weight = 30.41 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =o.o 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 23.0 18.0 13.7 0.0132 18.0 13.3 
2.00 23.0 17.0 12.7 0.0132 17.0 13.5 
5.00 23.0 15.0 10.7 0.0132 15.0 13.8 

15.00 23.0 14.0 9.7 0.0132 14.0 14.0 
30.00 23.0 13.0 8.7 0.0132 13.0 14.2 
60.00 23.0 11.0 6.7 0.0132 11.0 14.5 

120.00 23.0 10.0 5.7 0.0132 10.0 14.7 
250.00 22.5 10.0 5.5 0.0132 10.0 14.7 

1440.00 22.0 8.0 3.4 0.0133 8.0 15.0 

Diameter Percent 
(mm.1 Finer 

0.0480 14.6 
0.0342 13.5 
0.02 19 11.4 
0.01 27 10.3 
0.0090 9.2 
0.0065 7.1 
0.0046 6.0 
0.0032 5.9 
0.0014 3.6 

BOWSER-MORNER, INC. 



Gravel Sand I Fines 
Coarre I Fine I Total 1 Coarse 1 Medium 1 Fine I Total I Silt 1 Clay 1 , Total 1-11 Cobbles 

D l  0 

0.01 10 

0.0 24.0 15.0 39.0 7.0 21.4 15.5 43.9 12.1 5.0 

D15 D20 D30 D50 D60 D80 D85 D90 D95 

0.0527 0.1315 0.3533 1.3765 4.2680 29.0970 41.0140 44.4258 47.5981 - 

Fineness 
Modulus 

388.95 

- 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT 

Date: 08-30-06 

___. % Sand Yo Gravel 
Coarse I Fine Coarse, Medium Fine % +3" 

~ 

SIEVE 

SIZE 

Yo Fines - -. -- 
Silt I C' 

15.4 5 

~ 

1.5 
1 .o 
.75 
S O  
.375 
#4 
#10 
#20 
#40 
#60 

#IO0 
#200 

0.0 14.1 j 22.9 

PERCENT 1 SPEC.* 1 PASS? 

9.0 1 21.0 i 12.4 

FINER 1 PERCENT I (X=NO) 

100.0 

BOWSER-MORNER, INC. 

92.0 
85.9 
78.9 
73.2 
63 .O 
54.0 
42.9 
33.0 
27.4 
23.7 
20.6 

'lien': 
Project: Monitoring Well Installations 

- 
(no specification provic 

Material Description 
brown silty SAND with gravel (visual) 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
D85= 18.1208 D60' 3.5884 D50= 1.4264 

D15= 0.0359 D1 o= 0.0075 D30= 0.3282 c,= 479.93 C,= 4.01 

Classification 

Remarks 

uscs= AASHTO= 

As Received 
Moisture Content: 7.6% 

Location: No. 2-855/2F-2,65.0'-66.0' 



GRAIN SIZE DISTRIBUTION TEST DATA 

Xent:  Battelle 

'roject: Monitoring Well Installations 

'roject Number: 138455 
-0cation: No. 2-855/2F-2,65.01-66.0' 
Haterial Description: brown silty SAND with gravel (visual) 

Date: 08-30-06 
resting Remarks: As Received 

rested by: BB 
Moisture Content: 7.6% 

Checked by: SV 

I 
91112006 

7 
1 
1 

I 
1 

DW Cumulative Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1448.50 237.67 0.00 I .5 
1 .o 
.75 
.50 

,375 
#4 

# I O  
50.12 0.00 0.00 #20 

#40 
#60 

#loo 

Weight 
Retained Percent 
(grams) Finer 

0.00 100.0 
97.23 92.0 

170.30 85.9 
256.03 78.9 
324.75 73.2 
448.06 63.0 
556.80 54.0 

10.3 1 42.9 
19.52 33.0 
24.72 27.4 
28.14 23.7 

#200 3 1.04 20.6 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample 3 4 . 0  
Weight of hydrometer sample 60.12 
Hygroscopic moisture correction: 

Moist weight and tare = 50.34 
Dry weight and tare = 50.26 
Tare weight = 27.97 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only 4 . 0  
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 23.0 20.0 15.7 0.0132 20.0 13.0 
2.00 23.0 18.0 13.7 0.0132 18.0 13.3 
5.00 23.0 17.5 13.2 0.0132 17.5 13.4 

15.00 23.0 15.0 10.7 0.0132 15.0 13.8 
30.00 23.0 14.0 9.7 0.0132 14.0 14.0 
60.00 23.0 13.0 8.7 0.0132 13.0 14.2 

120.00 23.0 11.0 6.7 0.0132 11.0 14.5 
250.00 22.5 10.0 5.5 0.0132 10.0 14.7 

1440.00 22.0 9.0 4.4 0.0133 9.0 14.8 

Diameter 

0.0475 
0.0340 
0.02 16 
0.0126 
0.0090 
0.0064 
0.0046 
0.0032 
0.00 14 

hm.1 
Percent 
Finer 

16.9 
14.8 
14.2 
11.5 
10.5 
9.4 
7.2 
6.0 
4.8 

BOWSER-MORNER, INC. - 



Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt I Clay Total 

14.1 22.9 37.0 9.0 21.0 12.4 42.4 15.4 I 5.2 20.6 

BOWSER-MORNER, INC. 

D l  0 Dl 5 D20 D30 D50 

0.0075 0.0359 0.0690 0.3282 1.4264 

1 

D60 Dao Da5 D90 D95 

3.5884 13.5324 18.1208 23.1692 29.4465 



GRAIN SIZE DISTRIBUTION REPORT I 

% Sand 
Coarse 1 Fine Coarse1 Medium 1 

% Gravel 
Fine % +3" 

% Fines 
I Clay Silt 

11.7 j 2.7 

SIEVE 

SIZE 
2.5 
2.0 
1.5 
1 .o 
.75 
S O  

,375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

20.5 0.0 26.4 1 
PERCENT I SPEC.* 1 PASS? 

7.2 I 21.1 10.4 

FINER 
100.0 
88.6 
79.9 
79.9 
73.6 
64.4 
60.8 
53.1 
45.9 
35.1 
24.8 
20.2 
17.1 
14.4 

I 

PERCENT I (X=NO) 

t 
(no specification provided) 

- 

Location: NO. 2-855/2F-3, 66.0'-67.0' 

brown silty S A N D  with gravel (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D50= 3.30 12 D85= 46.5318 D60' 8.8956 D30= 0.6164 D15= 0.0857 Dqo= 0.0368 

C,= 241.65 C,= 1.16 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received 
Moisture Content: 6.9% 

Date: 9-5-06 

BOWSER-MORNER, INC. 
Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



2. 

L. 

L. 

L 

L- 

L. 

GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: NO. 2-855/2F-3, 66.0'-67.0' 
Material Description: brown silty SAND with gravel (visual) 
Date: 9-5-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 6.9% 

Checked by: SV 

9/5/2006 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1663.10 236.95 0.00 2.5 
2.0 
1.5 
1 .o 
.75 
S O  

.3 75 
#4 

#IO 
50.1 1 0.00 0.00 #20 

#40 
#60 

#loo 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
161.91 88.6 
286.63 79.9 
286.63 79.9 
376.93 73.6 
507.11 64.4 
559.40 60.8 
669.20 53.1 
771.80 45.9 

11.77 35.1 
23.06 24.8 
28.01 20.2 
31.41 17.1 

#200 34.39 14.4 

Hvdrometer test uses material Dassino #IO 
Percent passing # I O  based upon complete sample = 45.9 
Weight of hydrometer sample =50.11 
Hygroscopic moisture correction: 

Moist weight and tare = 52.22 
Dry weight and tare = 52.17 
Tare weight = 3 1.20 
Hygroscopic moisture = 0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C = -5.0 

Meniscus correction only = 0.0 
Specific gravity of solids = 2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 23.0 17.0 12.7 0.0132 17.0 13.5 
2.00 23.0 15.0 10.7 0.0132 15.0 13.8 
5.00 23.0 15.0 10.7 0.0132 15.0 13.8 

15.00 23 .O 13.0 8.7 0.0132 13.0 14.2 
30.00 23.0 11.0 6.7 0.0132 11.0 14.5 
60.00 23 .O 10.0 5.7 0.0132 10.0 14.7 

120.00 23.0 9.5 5.2 0.0132 9.5 14.7 
250.00 22.5 8 .O 3.5 0.0132 8.0 15.0 

1440.00 22.0 7.0 2.4 0.0133 7.0 15.1 

Diameter 

0.0483 
0.0346 
0.021 9 
0.0 128 
0.0091 
0.0065 
0.0046 
0.0032 
0.0014 

(mm.1 
Percent 

Finer 

11.6 
9.8 
9.8 
8.0 
6.1 
5.2 
4.7 
3.2 
2.2 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 26.4 20.5 46.9 7.2 21.1 10.4 3s.7 11.7 2.7 14.4 

Cobbles 
Coarse 7 

Dl0 D15 D20 D30 D50 D60 D80 D85 

0.0368 0.0857 0.2416 0.6164 3.3012 S.S956 38.4072 46.53 18 

I 4.77 I 241.65 I 1.16 I 

D90 D95 

52.3062 57.803 1 

I 

1 
Fineness 
Modulus 

1 
1 

I 

C C  CU 



L % Sand 
% +3" Coarse 1 Fine Coarse1 Medium I 

% Gravel 
Fine 
30.1 

L 

% Fines 
Silt 1 Clay 

I 6.2 15.0 

L 

1.4 1 17.3 

L 

7.0 I 23.0 

i 

SIEVE PERCENT SPEC.' PASS? 
FINER PERCENT (X=NO) SIZE 

1 .o 100.0 
.75 98.6 

93.1 S O  
.375 88.9 
#4 81.3 

74.3 # I O  
#20 64.2 

51.3 #40 
#60 39.3 
#loo 28.8 
#200 21.2 

L 

L 

Material Description 
brown silty SAND with gravel (visual) 

Atterbera Limits 

Coefficients 

C,= 4.32 

Classification 

Remarks 

Pi= 

D50= 0.3998 
Dq o= 0.0091 

LL= PL= 

D85= 6.9419 D60' 0.6614 
D30= 0.1614 D15= 0.0413 
C,= 72.57 

uscs= AASHTO= 

As Received 
Moisture Content: 9.9% 

L 

BOWSER-MORNER, INC. 

L 

'lient: Batte'le 
Project: Monitoring Well Installations 

I GRAIN SIZE DISTRIBUTION REPORT 

JI 



I 
GRAIN SIZE DISTRIBUTION TEST DATA 9/5/2006 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 2-855l2F-4, 67.0'-68.0' 
Material Description: brown silty SAND with gravel (visual) 
Date: 9-5-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 9.9% 

Checked by: SV 

1 
1 
1 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 
and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (grams) Finer 

1377.69 226.65 0.00 1 .O 
.75 
.50 
,375 
#4 

# I O  
50.29 0.00 0.00 #20 

#40 
#60 

#IO0 
#ZOO 

0.00 100.0 
16.40 98.6 
79.65 93.1 
128.26 88.9 
215.18 81.3 
296.11 74.3 
6.85 64.2 
15.54 51.3 
23.68 39.3 
30.80 28.8 
3 5.94 21.2 

Hydrometer test uses material passing #lo 
Percent passing #10 based upon complete sample = 74.3 
Weight of hydrometer sample 40.29 
Hygroscopic moisture correction: 

Moist weight and tare = 48.94 
Dry weight and tare = 48.56 
Tare weight = 28.22 
Hygroscopic moisture = 1.9% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C = -5.0 

Meniscus correction only = 0.0 
Specific gravity of solids = 2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L = 16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 23.0 15.0 10.7 0.0132 15.0 13.8 
2.00 23.0 14.0 9.7 0.0132 14.0 14.0 
5.00 23.0 14.0 9.7 0.0132 14.0 14.0 
15.00 23.0 13.5 9.2 0.0132 13.5 14.1 
30.00 23 .O 11.0 6.7 0.0132 11.0 14.5 
60.00 23 .O 10.0 5.7 0.0132 10.0 14.7 

120.00 23.0 9.0 4.7 0.0132 9.0 14.8 
250.00 22.5 9.0 4.5 0.0132 9.0 14.8 
1440.00 22.0 8.0 3.4 0.0133 8.0 15.0 

Diameter 
mm.1 

0.0489 
0.0348 
0.0220 
0.0 127 
0.0091 
0.0065 
0.0046 
0.0032 
0.0014 

Percent 
Finer 

16.0 
14.5 
14.5 
13.8 
10.0 
8.5 
7.0 
6.8 
5.1 

BOWSER-MORNER, INC. 



L 
Gravel Sand 

Coarse Fine Total Coarse Medium Fine Total 

0.0 1.4 17.3 18.7 7.0 23 .O 30.1 60.1 

Cobbles 
--------- 

L 

L 

Fines - 
Silt Clay Total 

15.0 6.2 21.2 

L. 

D10 

0.0091 

L 

Dl 5 D20 D30 D50 D60 DM D90 D95 

0.04 13 0.0682 0.1614 0.3998 0.66 14 4.0658 6.9419 10.3394 14.3676 

V 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand ~ _ _ _  
% +3" Coarse I Fine Coarse1 Medium I Fine 

0.0 13.4 1 19.4 9.0 I 21.5 I 9.1 

% Fines ~ _ _ _ _ _ _ _ _ .  - ~ - ~  
Silt , Clay 
21.9 ; 5.7 

SIEVE 

SIZE 
2.0 
I .5 
1 .o 
.75 
S O  
.375 
#4 
#IO 
#20 
#40 
#60 

# I O 0  
#200 

BOWS ER-M 0 RN ER, IN C. 

PERCENT 

FINER 
100.0 
95.7 
89.9 
86.6 
81.0 
77.2 
67.2 
58.2 
46.2 
36.7 
32.5 
29.7 
27.6 

Client: Battelle 
Project: Monitoring Well Installations 

t 
(no specification provided) 

Dayton, Ohio 

SPEC.' 

PERCENT 

Project No: 138455 - 

Location: No. 2-855/2F-5,68.OD-69.O' 

PASS? 

(X=NO) 
Material DescriDtion 

brown silty SAND with gravel (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 16.8642 D60= 2.3667 D50= 1.0887 
D30= 0.1628 D15= 0.01 15 D10= 0.0052 
C,= 452.85 C,= 2.14 

Classification 
uscs= AASHTO= 

Remarks 
As Received 
Moisture Content: 7.1 YO 

Date: 08-30-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/1/2006 

Xent: Battelle 
'roject: Monitoring Well Installations 
Project Number: 138455 
Location: No. 2-855f2F-5, 68.0'-69.0' 
Material Description: brown silty SAND with gravel (visual) 
Date: 08-30-06 
resting Remarks: As Received 

rested by: BB 
Moisture Content: 7.1 YO 

Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1809.50 230.22 0.00 2.0 
1.5 
1 .o 
.75 
.so 

.375 
#4 

# I O  
50.42 0.00 0.00 #20 

#40 
#60 

#IO0 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
68.18 95.7 

159.74 89.9 
21 1.66 86.6 
300.47 81.0 
360.52 77.2 
5 17.29 67.2 
660.20 58.2 

10.37 46.2 
18.66 36.7 
22.27 32.5 
24.69 29.7 
26.50 27.6 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample 48 .2  
Weight of hydrometer sample 60.42 
Hygroscopic moisture correction: 

Moist weight and tare = 48.78 
Dry weight and tare = 48.72 
Tare weight = 28.52 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only ~ 0 . 0  
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual 
Time (min.) (deg. C.) Reading 

1 .00 23.0 24.0 
2.00 23.0 22.0 
5.00 23.0 20.0 

15.00 23.0 18.0 
30.00 23.0 15.0 
60.00 23.0 14.0 

120.00 23 .O 12.0 
250.00 22.5 10.0 

1440.00 22.0 9.0 

Corrected 
Reading 

19.7 
17.7 
15.7 
13.7 
10.7 
9.7 
7.7 
5.5 
4.4 

Eff. 

0.0132 24.0 12.4 
0.0132 22.0 12.7 
0.0132 20.0 13.0 
0.0132 18.0 13.3 
0.0132 15.0 13.8 
0.0132 14.0 14.0 
0.0132 12.0 14.3 
0.0132 10.0 14.7 
0.0133 9.0 14.8 

K Rm Depth 

BOWSER-MORNER, INC. 

Diameter Percent 
mm.1 Finer 

0.0462 22.8 
0.033 1 20.4 
0.02 12 18.1 
0.01 24 15.8 
0.0089 12.3 
0.0064 11.2 
0.0045 8.9 
0.0032 6.4 
0.0014 5.1 



Gravel Sand 
Fine Total Coarse Medium Fine Total Cobbles 

Coarse 

0.0 13.4 19.4 32.8 9.0 21.5 9.1 39.6 

Fines 
Silt Clay 

21.9 5.7 27.6 1 
D10 Dl 5 D20 D30 D50 D60 D80 D85 

0.0052 0.01 15 0.0307 0.1628 1.0887 2.3667 11.8108 16.8642 

D90 D95 

25.6386 36.4260 

BOWSER-MORNER, INC. 

. Modulus L U  L C  

3.58 452.85 2.14 



30 

40 

__ % Sand % Gravel 
Fine Coarse1 Medium ~ Fine 

0.0 16.1 28.1 11.4 I 26.2 5.9 

% +3" 
Coarse , 

GRAIN SIZE DISTRIBUTION REPORT 

% Fines 
Silt I Clay 

9.5 I 2.8 

SPEC.* 

PERCENT 

I 

PASS? 

(X=NO) 

#200 

SIEVE 
SIZE 
2.0 
1.5 
1 .o 
.75 
S O  

.375 
#4 
#10 
#20 
#40 
#60 
#IO0 

PERCENT 

FINER 
100.0 
94.0 
89.2 
83.9 
74.1 
68.5 
55.8 
44.4 
28.6 
18.2 
15.0 
13.3 
12.3 

BOWS ER-MORN ER, I NC. 

Dayton, Ohio 

I I I 

(no specification provided) 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 

Location: No. 2-855l2F-6, 69.0'-70.0' 

Material Description 
brown GRAVEL with silt and sand (visual) 

Atterbercl Limits 
PL= LL= PI= 

Coefficients 
D85= 19.9976 6.0805 D50= 3.0603 
D30= 0.9150 D15= 0.2503 Dq o= 0.0506 
C,= 120.07 C,= 2.72 

Classification 
uscs= AASHTO= 

Re marks 
As Received 
Moisture Content: 7.4% 

Date: 9-5-06 



1 
I 

GRAIN SIZE DISTRIBUTION TEST DATA 9/7/2006 

:Lent: Battelle 

'roject: Monitoring Well Installations 

'roject Number: 138455 
.ocation: No. 2-855/2F-6,69.0'-70.0' 
Jlaterial Description: brown GRAVEL with silt and sand (visual) 

late: 9-5-06 
resting Remarks: As Received 

Moisture Content: 7.4% 

Dry 
Sample 
and Tare 
(grams) 
1563.80 

50.02 

Tare 

22 1.59 
(grams) 

0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 2.0 
1.5 
1 .O 
.75 
5 0  

2 7 5  
#4 

# I O  
0.00 #20 

#40 
# 60 
#IO0 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
80.24 94.0 

145.09 89.2 
215.58 83.9 
347.20 74.1 
423.29 68.5 
592.68 55.8 
746.90 44.4 

17.76 28.6 
29.5 1 18.2 
33.1 1 15.0 
35.05 13.3 
36.12 12.3 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample 44 .4  
Weight of hydrometer sample 60.02 
Hygroscopic moisture correction: 

Moist weight and tare = 48.43 
Dry weight and tare = 48.3 1 
Tare weight = 28.28 
Hygroscopic moisture =O.6% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.5 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (mln.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 22.5 16.0 11.0 0.0132 16.0 13.7 
2.00 22.5 15.0 10.0 0.0132 15.0 13.8 
5.00 22.5 13.0 8.0 0.0132 13.0 14.2 

15.00 22.5 12.0 7.0 0.0132 12.0 14.3 
30.00 22.5 12.0 7.0 0.0132 12.0 14.3 
60.00 22.5 10.5 5.5 0.0132 10.5 14.6 

120.00 22.5 9.0 4.0 0.0132 9.0 14.8 
250.00 22.5 8.5 3.5 0.0132 8.5 14.9 

1440.00 21.5 8.0 2.8 0.0134 8.0 15.0 

Diameter Percent 
(mm.) Finer 

0.0489 9.8 
0.0348 8.9 
0.0223 7.2 
0.0129 6.3 
0.0091 6.3 
0.0065 4.9 
0.0047 3.6 
0.0032 3.2 
0.00 14 2.5 

BOWSER-MORNER, INC. 



L 

L 

L 

Cobbles 

L 

Gravel I Sand I Fines I Fine I Total I Coarse I Medium I Fine I Total I Silt I Clay I Total Coarre 

D l  0 D15 D20 D30 D50 

0.0506 0.2503 0.4998 0.9150 3.0603 

I 0.0 I 16.1 I 28.1 I 44.2 I 11.4 I 26.2 I 5.9 I 43.5 I 9.5 I 2.8 I 12.3 I 

D60 D80 D85 090 D95 

6.0805 16.1751 19.9976 27.1024 40.3069 

Fineness 
Modulus CU CC 

I 4.64 I 120.07 I 2.72 I 

BOWSER-MORNER, INC. 



- 

GRAIN SIZE DISTRIBUTION REPORT 

BOWS ER-MO RN ER, IN C. 

_ _ _  -~ . j o.o ; 3.3 i 3.6 30.6 62.G 0.0 0.0 0.0 

Client: 
Project: Monitoring Well Installations 

SIEVE 

SIZE 
#I0 
#20 
#40 
#60 

#IO0 
#200 

Ir 

PERCENT SPEC." PASS? 

FINER PERCENT (X=NO) 
100.0 
98.1 
96.7 
95.4 
93.8 
93.1 

Material Description 
brown CLAY (visual) 

Atterbera Limits 
PL= LL= PI= 

D85' 
D30' 
C,= 

I 
Coefficients 

D60' D50' 
D15' D10' 
C,= 
Classification 

Remarks 

uscs= AASHTO= 

As Received 
Moisture Content: 28.2% 

(no specification provided) 

Location: No. 2-805/9F-1, 86.0'-87.0' Date: 08-30-06 

Tested By: BB Checked By: SV 



b 

L 

L 

GRAIN SIZE DISTRIBUTION TEST DATA 

Zlient: Battelle 
Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 2-805/9F-1,86.0'-87.0' 
Haterial Description: brown CLAY (visual) 
Date: 08-30-06 
resting Remarks: As Received 

rested by: BB 
Moisture Content: 28.2% 

Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1 166.60 238.23 0.00 # I O  
50.02 0.00 0.00 #20 

#40 
#60 

#IO0 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
0.93 
1.66 
2.3 1 
3.08 
3.44 

Percent 
Finer 

100.0 
98.1 
96.7 
95.4 
93.8 
93.1 

Hydrometer test uses material passing#lO 
Percent passing #10 based upon complete sample =I 00.0 
Weight of hydrometer sample 60.02 
Hygroscopic moisture correction: 

Moist weight and tare = 48.04 
Dry weight and tare = 47.00 
Tare weight = 27.97 
Hygroscopic moisture =5.5% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 .0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 23.0 44.0 39.7 0.0132 44.0 
2.00 23.0 42.0 37.7 0.0132 42.0 
5 .oo 23.0 40.0 35.7 0.0132 40.0 

15.00 23 .O 39.0 34.7 0.0132 39.0 
30.00 23.0 38.0 33.7 0.0132 38.0 
60.00 23.0 37.0 32.7 0.0132 37.0 

120.00 23.0 35.0 30.7 0.0132 35.0 
250.00 22.5 34.5 30.0 0.0132 34.5 

1440.00 22.0 33.0 28.4 0.0133 33.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

9.1 
9.4 
9.7 
9.9 

10.1 
10.2 
10.6 
10.6 
10.9 

Diameter 
(mm.1 

0.0396 
0.0285 
0.01 84 
0.0107 
0.0076 
0.0054 
0.0039 
0.0027 
0.0012 

Percent 
Finer 

83.6 
79.4 
75.2 
73.1 
71 .O 
68.9 
64.7 
63.3 
59.9 

BOWSER-MORNER, INC. 



Gravel 
Fine Total Cobbles Coane 

0.0 0.0 0.0 0.0 

Sand Fines 
Coarse Medium Fine Total Silt Clay 1 0.0 3.3 3 -6 6.9 30.6 62.5 93. I 

Modulus 

D l  0 Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.2256 

BOWSER-MORNER, INC. 

- 



0 

i o  

2a 

30 

40 

50 

60 

70 

80 

90 

100 

% +3" 

0.0 

GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand % Fines 
Coarse I Fine Coarse1 Medium I Fine Silt I Clay 

14.4 1 16.7 7.0 1 13.6 3.5 34.5 1 10.3 I 

10 

SIEVE 

0 0 

PERCENT I SPEC.' I PASS? 

I 
I I 

I 1  
i ;  

0.t 

PERCENT 

0.001 

(X=NO) 

B 0 W S E R-M 0 RN E R, I N C . 'lien': Battelle 
Project: Monitoring Well Installations 

1.5 
1 .o 
.75 
s o  
,375 
#4 
#IO 
#20 
#40 
#60 
#IO0 
#200 

Dayton, Ohio 

88.6 
88.6 
85.6 
80.4 
76.3 
68.9 
61.9 
52.6 
48.3 
46.7 
45.7 
44.8 

Project No: 138455 

L 
(no specification provided) 

Location: No. 2-805/9F-2, 87.0'-88.0' 

Material DescriDtion 
brown gravelly SILT with sand (visual) 

Atterberq Limits 
PL= LL= PI= 

Coefficients 
D85= 18.1969 D60= 1.6735 D50= 0.6019 
D30' 0.0238 D15= 0.0069 D10= 0.0018 
C,= 917.04 C,= 0.18 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received 
Moisture Content: 10.8% 

Date: 08-30-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 911 1/2001 

:lient: Battelle 

Voject: Monitoring Well Installations 

koject Number: 138455 
.ocation: No. 2-805t9F-2, 87.0'-88.0' 
Aaterial Description: brown gravelly SILT with sand (visual) 

late: 08-30-06 
resting Remarks: As Received 

rested bv: BR Checked by: SV - 
Moisture Content: 10.8% 

Dry 
Sample 

and Tare 
(grams) 

Cumulative 
Pan Sieve 

(grams) (grams) Size 
Tare Tare Weight Opening 

1341.50 232.00 0.00 2.0 
I .5 
1 .O 
.75 
.50 

.375 
#4 

#10 
50.60 0.00 #20 

#40 
#60 

# I O 0  

0.00 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
126.55 
126.55 
159.49 
2 17.24 
263.45 
344.73 
422.73 

7.64 
11.09 
12.42 
13.28 

Percent 
Finer 

100.0 
88.6 
88.6 
85.6 
80.4 
76.3 
68.9 
61.9 
52.6 
48.3 
46.7 
45.7 

#2nn 14.00 44.8 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample 41 .9  
Weight of hydrometer sample 30.60 
Hygroscopic moisture correction: 

Moist weight and tare = 53.69 
Dry weight and tare = 53.48 
Tare weight = 32.70 
Hygroscopic moisture = I  .O% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at  20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed 
Time (min 

1 .oo 
2.00 
5.00 

15.00 
30.00 
60.00 

120.00 
250.00 

1440.00 

Temp. Actual 
(deg. C.) Reading 

23.0 37.0 
23.0 33.0 
23 .O 26.0 
23.0 20.0 
23.0 18.0 
23.0 16.0 
23.0 15.0 
22.5 14.0 
22.0 12.0 

Corrected 
Reading 

32.7 
28.7 
21.7 
15.7 
13.7 
11.7 
10.7 
9.5 
7.4 

Eff. Diameter Percent 
K Rm Depth (mm.) Finer 

0.0132 37.0 10.2 0.0421 40.4 
0.0132 33.0 10.9 0.0307 35.4 
0.0132 26.0 12.0 0.0204 26.8 
0.0132 20.0 13.0 0.0123 19.4 
0.0132 18.0 13.3 0.0088 16.9 
0.0132 16.0 13.7 0.0063 14.4 
0.0132 15.0 13.8 0.0045 13.2 
0.0132 14.0 14.0 0.0031 11.8 
0.0133 12.0 14.3 0.0013 9.2 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 

14.4 16.7 31.1 7.0 13.6 3.5 24.1 34.5 10.3 44.8 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total - 

D10 

0.001 8 

I 3.18 I 917.04 I 0.18 I 

D15 D20 D30 D50 D60 D80 D85 D90 D95 

0.0069 0.0131 0.0238 0.6019 I .6735 12.3224 18.1969 40.2654 45.7855 

BOWSER-MORNER, INC. 

Fineness 
Modulus CU CC 



GRAIN SIZE DISTRIBUTION REPORT 
- 

% Sand 

Coarse i Fine Coarse1 Medium 1 
% Gravel 

Fine % +3" 

SIEVE 

Y. Fines 
Silt i Clay 
24.2 [ 7.c 

SIZE 
3.5 

31.3 11.0 I 12.2 

3 .O 
2.5 
2.0 
1.5 

1 
.75 
.50 

.375 
#4 

#10 
#20 
#40 
#60 

# loo  
#200 

4.5 1 7.4 1 2.4 

PERCENT SPEC.* PASS? 

FINER 
100.0 

BOWSER-MORNER, INC. 

68.7 
68.7 
61.3 
57.7 
57.7 
52.5 
50.3 
45.5 
41.0 
36.1 
33.6 
32.4 
31.5 
31.2 

'Iient: 
Project: Monitoring Well Installations 

\ 

I Material DescriDtion 
white gravelly SILT (visual) 

PL= 
Atterbera Limits 

LL= PI= 

Coefficients 
D85= 83.6083 D60' 34.3559 D50= 9.0725 
D 30= 0.06 1 3 D15= 0.0093 D1 o= 0.0042 
C,= 8238.64 C,= 0.03 

Classification 
USCS= GM AASHTO= A-4(0) 

Remarks 
As Received 
Moisture Content: 6.1 yo 

t -: 
(no specification provided) 

Location: No. 2-805/9F-3, 88.0'-89.0' 
Date: 9-5-06 



GRAIN SIZE DISTRIBUTION TEST DATA 911 112006 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 2-805l9F-3, 88.0'-89.0' 
Material Description: white gravelly SILT (visual) 
Date: 9-5-06 
USCS Classification: GM 
Testing Remarks: As Received 

Moisture Content: 6.1% 

AASHTO Classification: A-4(0) 

Tested bv: BB Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1500.00 228.79 0.00 3.5 
3 .O 
2.5 
2.0 
I .5 

1 
.75 
s o  

.375 
#4 

# I O  
50.69 0.00 0.00 #20 

#40 
#60 

# I O 0  

Cumulative 
Weight 

Retained 
(grams) 

0.00 
397.63 
397.63 
397.63 
491.54 
537.80 
537.80 
604. I O  
63 1 .SO 
692.80 
750.10 

6.0 1 
9.14 

10.66 
11.69 

Percent 
Finer 

100.0 
68.7 
68.7 
68.7 
61.3 
57.7 
57.7 
52.5 
50.3 
45.5 
41.0 
36.1 
33.6 
32.4 
31.5 

#200 12 I S  31 2 

Hydrometer test uses material passing# I O  
Percent passing #10 based upon complete sample 4 1 .O 
Weight of hydrometer sample 30.69 
Hygroscopic moisture correction: 

Moist weight and tare = 50.12 
Dry weight and tare = 50.06 
Tare weight = 30.01 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual 
Time (min.) (deg. C.) Reading 

1 .oo 23.0 37.0 
2.00 23.0 33.0 
5.00 23.0 29.0 

15.00 23.0 25.0 
30.00 23.0 22.0 
60.00 23.0 19.0 

Corrected 
Reading 

32.7 
28.7 
24.7 
20.7 
17.7 
14.7 

Eff. 

0.0132 37.0 10.2 
0.0132 33.0 10.9 
0.0132 29.0 11.5 
0.0132 25.0 12.2 
0.0132 22.0 12.7 
0.0132 19.0 13.2 

K Rm Depth 
Diameter Percent 

mm.1 Finer 

0.042 1 26.5 
0.0307 23.3 
0.0200 20.0 
0.01 19 16.8 
0.0086 14.3 
0.0062 11.9 

BOWSER-MORNER, INC. 



Elapsed Temp. Actual Corrected Eff. Diameter Percent 
Time (rnin.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer - 

120.00 23 .O 17.0 12.7 0.0132 17.0 13.5 0.0044 10.3 
250.00 22.5 15.0 10.5 0.0132 15.0 13.8 0.0031 8.5 

1440.00 22.0 12.0 7.4 0.0133 12.0 14.3 0.0013 6.0 - 

Cobbles 

31.3 

Gravel Sand Fines 
I 

Coarse Fine 

11.0 12.2 

D l  0 Dl 5 D20 D30 

0.061 3 0.0042 0.0093 0.0200 

D50 D60 D80 D85 D90 D95 

9.0725 34.3559 81.7209 83.6083 85.3989 87.1495 I 
Fineness 
Modulus 

i 

CU CC 

BOWSER-MORNER, INC. -1 

5.38 8238.64 0.03 



I GRAIN SIZE DISTRIBUTION REPORT 

%Sand % Gravel 
Y. +3" Coarse 1 Fine Coarse( Medium I Fine 

0.0 

I 

X Fines 
Silt i Clay 

0.0 I 12.3 21.7 i 46.5 i 11.9 3.6 j 4.0 
~ 

SPEC.' PASS? Material Description SIEVE PERCENT 
SIZE FINER PERCENT (X=NO) brown well-graded SAND with silt 
.75 100.0 
.50 99.5 

.375 97.7 Atterbera Limits 

#10 66.0 
#20 35.2 Coefficients 
#40 19.5 D85= 4.1400 D60= 1.6879 D50= 1.2929 
#60 12.1 D30= 0.7052 D15= 0.3 170 D1 o= 0.1979 

#4 87.7 PL= LL= PI= 

#loo 8.6 C,= 8.53 c,= 1.49 

#200 7.6 Classification 
USCS= SW-SM AASHTO= 

As Received 
Moisture Content: 9.9% 

Remarks 

* 

TestedBy: BB Checked By: SV 

BO WSE R-MORN E R, IN C . 'Iient: Battelle 
Project: Monitoring Well Installations 



GRAIN SIZE DISTRIBUTION TEST DATA 911 2/200f 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 3-805/6F-1, 50.0'-51 .O' 
Material Description: brown well-graded SAND with silt 
Date: 09-1 1-06 
USCS Classification: SW-SM 
Testing Remarks: As Received 

Tested bv: BB 

\ -  

Moisture Content: 9.9% 
Checked bv: SV 

-. 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 

and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (grams) Finer 

1 1  10.70 232.04 0.00 .75 
S O  

.375 
#4 

#10 
50.07 0.00 0.00 #20 

#40 
#60 

#I00 

0.00 100.0 
4.13 99.5 

19.86 97.7 
108.10 87.7 
299. I5 66.0 
23.31 35.2 
35.25 19.5 
40.89 12.1 
43.54 8.6 

#200 44.29 7.6 

Hydrometer test uses material passing# I O  
Percent passing # l o  based upon complete sample 46 .0  
Weight of hydrometer sample 60.07 
Hygroscopic moisture correction: 

Moist weight and tare = 50.38 
Dry weight and tare = 50.32 
Tare weight = 28.22 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C d . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 21.5 8.0 4.3 0.0134 8.0 15.0 
2.00 21.5 8.0 4.3 0.0134 8.0 15.0 
5.00 21.5 8.0 4.3 0.0134 8.0 15.0 

15.00 21.5 7.0 3.3 0.0134 7.0 15.1 
30.00 21.5 7.0 3.3 0.0134 7.0 15.1 
60.00 20.5 7.0 3.1 0.0136 7.0 15.1 

120.00 20.5 7.0 3.1 0.0136 7.0 15.1 
250.00 20.5 7.0 3. I 0.0136 7.0 15.1 

1440.00 20.0 7.0 3.0 0.0136 7.0 15.1 

Diameter Percent 
mm.1 Finer 

0.051 8 5.7 
0.0367 5.7 
0.0232 5.7 
0.0135 4.3 
0.0095 4.3 
0.0068 4.0 
0.0048 4.0 
0.0033 4.0 
0.0014 3.9 

- 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 

0.0 12.3 12.3 21.7 46.5 11.9 80.1 3.6 4.0 7.6 
Fine Total Coarse Medium Fine Total Silt Clay Total . Coarre 

D l  0 

0.1979 

3.48 I 8.53 1 1.49 J 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.31 70 0.4371 0.7052 1.2929 1.6879 3.2950 4.1400 5.3889 7.4429 

BOWSER-MORNER, INC. 

Fineness 
Modulus CU CC 



- 

GRAIN SIZE DISTRIBUTION REPORT 

% Sand % Gravel 
Coarse I Fine Coarse] Medium 1 Fine Yo +3" 

52.2 

% Fines - 
' Clay 

4.7 ' 3.5 
Silt 

SIEVE I PERCENT 1 SPEC.' 1 PASS? 

0.0 0.0 1 2.1 6.9 1 30.6 

.375 
#4 
#IO 
#20 
#40 
#60 

SIZE 
.50 

99.5 
97.9 
91.0 
80.9 
60.4 
35.3 

FINER PERCENT (X=NO) 

100.0 
brown poorly graded SAND with silt 

BOW SER-MORN ER, I NC. 

Dayton, Ohio 

Atterbera Limits I PL= LL= PI= 
I 

'lien': Battelle 
Project: Monitoring Well Installations 

Project No: 138455 

i Coefficients 
D85= 1.1043 D60= 0.4212 D 50= 0.33 80 

D15= 0.1488 D10= 0.1052 D30= 0.2236 
I C,= 4.00 C,= 1.13 I 

Classification 

Re marks 

USCS= SP-SM AASHTO= 

As Received 
Moisture Content: 16.2% 

I 

1 

Location: No. 3-805/6F-2, 5 1 .O'-52.0' Date: 09- 1 1-06 

Checked By: SV Tested By: BB 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Wel l  Installations 

Project Number: 138455 
Location: No. 3-805/6F-2,5 1 .O'-52.0' 
Material Description: brown poorly graded SAND with silt 

Date: 09- 1 1-06 
USCS Classification: SP-SM 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 16.2% 

Checked by: SV 

911 112006 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(gams) (grams) (grams) Size 

I03 1.20 228.66 0.00 S O  
.375 

#4 
# I O  

50.38 0.00 0.00 #20 
#40 
#60 

# I O 0  

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
4.21 99.5 

17.14 97.9 
72.53 91.0 

5.60 80.9 
16.94 60.4 
30.85 35.3 
41.96 15.2 
45.82 8.2 

Hydrometer test uses material passing# 10 
Percent passing #I 0 based upon complete sample 9 1 .O 
Weight of hydrometer sample 60.38 
Hygroscopic moisture correction: 

Moist weight and tare = 48.44 
Dry weight and tare = 48.40 
Tare weight = 28.22 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Elapsed Temp. Actual Corrected Eff. Diameter 
Time (min.) (deg. C.) Reading Reading K Rm Depth (rnm.) 

1 .oo 21.5 8.0 3.3 0.0134 8.0 15.0 0.0518 
2.00 21.5 8.0 3.3 0.0134 8.0 15.0 0.0367 
5.00 21.5 7.0 2.3 0.0134 7.0 15.1 0.0233 

15.00 21.5 7.0 2.3 0.0134 7.0 15.1 0.0135 
30.00 21.5 7.0 2.3 0.0134 7.0 15.1 0.0095 
60.00 20.5 7.0 2.1 0.0136 7.0 15.1 0.0068 

120.00 20.5 7.0 2. I 0.0136 7.0 15.1 0.0048 
250.00 20.5 7.0 2. I 0.0136 7.0 15.1 0.0033 

1440.00 19.5 7.0 1.9 0.0137 7.0 15.1 0.0014 

Percent 
Finer 

6.0 
6.0 
4.1 
4.1 
4.1 
3.7 
3.7 
3.7 
3.4 

BOWSER-MORNER. INC. 



Cobbles 

0.0 

Gravel Sand Fines 
' Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 2.1 2. I 6.9 30.6 52.2 89.7 4.7 3.5 8.2 

D10 D15 

0. I052 0.1488 

1.92 I 4.00 1 1.13 

D20 D30 D50 D60 D80 D85 D90 D95 

0. I755 0.2236 0.3380 0.42 12 0.8137 1.1043 1.7930 3.1364 

I BOWSER-MORNER, INC. 

Fineness 
Modulus CU CC 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel Yo Sand 
Fine Coarse/ Medium I Fine 

23.8 
Coarse 1 % +3" 

% Fines 
Silt 1 CI; 
8.6 I 3. 

1 SIEVE 1 PERCENT I SPEC.' 1 PASS? 

0.0 0.0 4.4 11.4 1 48.5 

SIZE 
S O  

L (no specification provic 

FINER 1 PERCENT I ()(=NO) 
100.0 

Material Description 
brown SAND with silt (visual) 

.375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

Atterbera Limits 
PL= LL= PI= 

98.8 
95.6 
84.2 
65.0 
35.7 
21.8 
15.2 
11.9 

Coefficients 
D85= 2.100 1 D6of 0.7492 D50= 0.5966 
D30= 0.3565 D10= 0.0645 
C,= 11.61 

BOWSER-MORNER, INC. 

Classification 
uscs= AASHTO= 

Client: Batte"e 
Project: Monitoring Well Installations 

Remarks 
As Received 
Moisture Content: 12.6% 

Date: 09-1 1-06 
Location: No. 3-805163-3, 52.0'-53.0' 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 3-805/6F-3,52.0'-53.0' 
Material Description: brown SAND with s i l t  (visual) 
Date: 09-1 1-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 12.6% 

Checked by: SV 

- ~~ - ~ ~ ~ _ _  ~~ ~- 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1080.80 230.13 0.00 .so 
.375 

#4 
# I O  

50.72 #20 
#40 
#60 

# I O 0  
#200 

0.00 0.00 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
10.25 
37.47 

134.08 
11.61 
29.22 
37.57 
4 1.54 
43.57 

Percent 
Finer 

100.0 
98.8 
95.6 
84.2 
65.0 
35.7 
21.8 
15.2 
11.9 

Hydrometer test uses material passing#lO 
Percent passing #10 based upon complete sample =84.2 
Weight of hydrometer sample 60.72 
Hygroscopic moisture correction: 

Moist weight and tare = 50.92 
Dry weight and tare = 50.86 
Tare weight = 27.97 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 -0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

I .oo 21.5 9.0 4.3 0.0134 9.0 
2.00 21.5 8.0 3.3 0.0134 8.0 
5.00 21.5 8.0 3.3 0.0134 8.0 

15.00 21.5 8.0 3.3 0.0134 8.0 
30.00 21.5 8.0 3.3 0.0134 8.0 
60.00 20.5 8.0 3.1 0.0136 8.0 

120.00 20.5 7.0 2. I 0.0136 7.0 
250.00 20.5 7.0 2.1 0.0136 7.0 

1440.00 19.5 7.0 1.9 0.0137 7.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

14.8 
15.0 
15.0 
15.0 
15.0 
15.0 
15.1 
15.1 
15.1 

BOWSER-MORNER, INC. 

Diameter 
(mm.1 

0.05 16 
0.0367 
0.0232 
0.0134 
0.0095 
0.0068 
0.0048 
0.0033 
0.00 14 

Percent 
Finer 

7.1 
5.5 
5.5 
5.5 
5.5 
5.1 
3.4 
3.4 
3.1 



k 

Cobbles 

0.0 

c 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 4.4 4.4 11.4 48.5 23.8 83.7 8.6 3.3 11.9 

- 

r 

Dl 0 

0.0645 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.1442 0.2249 0.3565 0.5966 0.7492 1 .5401 2.1001 2.9261 4.4353 

Fineness 
Modulus CU CC 

I 2.53 I 11.61 I 2.63 I 

I 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT -1 

% Sand % Gravel 
Coarse 1 Fine Coarse1 Medium ~ Fine Yo +3" 

% Fines 
Silt 1 C l a r  
2.3 1 0.9 

1.5 
1 .o 
.75 
S O  
,375 
#4 

# I O  
#20 
#40 
#60 
#IO0 
#ZOO 

0.0 9.0 I 27.3 

PERCENT 

FINER 
100.0 
96.4 
91.0 
83.2 
79.1 
63.7 
44.6 
27.2 
12.9 
6.2 
3.7 
3.2 

19.1 1 31.7 I 9.7 

-* 
(no specification provid 

BOWSER-MORNER, INC. 

Dayton, Ohio 

SPEC.' 

PERCENT 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 - 

~ 

PASS? 

(X=NO) I 
Material Description 

brown poorly graded SAND with gravel 

I PL= 
Atterbera Limits 

LL= PI= 

Coefficients 
D85= 14.1679 D60' 4.0690 D50= 2.5953 

0 9705 D15= 0.4761 D1 o= 0.35 17 
:::=I 1:57 C,= 0.66 

Classification 
uscs= SP AASHTO= 

Re marks 

i As Received 
Moisture Content: 8.5% 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 911 2/2006 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 3-805/6F-4,53.0'-54.0' 
Material Description: brown poorly graded SAND with gravel 
Date: 09- I 1-06 
USCS Classification: SP 
Testing Remarks: As Received 

Tested bv: BB 
Moisture Content: 8.5% 

Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1040.70 228.15 0.00 1.5 
1 .O 
.75 
S O  

.375 
#4 

# I O  
50.46 0.00 0.00 #20 

#40 
#60 

#IO0 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
29.32 96.4 
73.50 91 .o 

136.80 83.2 
169.64 79.1 
295.03 63.7 
450.26 44.6 

19.67 27.2 
35.81 12.9 
43.45 6.2 
46.23 3.7 

#200 46.84 3.2 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample d4.6 
Weight of hydrometer sample 60.46 
Hygroscopic moisture correction: 

Moist weight and tare = 52.05 
Dry weight and tare = 52.00 
Tare weight = 3 1.66 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective c 

Elapsed Temp. 
Time (min.) (deg. C 

1 .oo 21.5 
2.00 21.5 
5.00 21.5 

15.00 21.5 
30.00 21.5 
60.00 20.5 

120.00 20.5 
250.00 20.5 

1440.00 19.5 

pth equation: L =I 6.294964 - 0.1 64 x Rm 

Actual Corrected Eff. Diameter 
Reading Reading K Rm Depth (mm.) 

7.0 
7.0 
7.0 
6.5 
6.5 
6.5 
6.0 
6.0 
6.0 

2.3 0.0134 7.0 15.1 0.052 I 
2.3 0.0134 7.0 15.1 0.0369 
2.3 0.0134 7.0 15.1 0.0233 
1.8 0.0134 6.5 15.2 0.0135 
1.8 0.0134 6.5 15.2 0.0095 
1.6 0.0136 6.5 15.2 0.0068 
1 .1  0.0136 6.0 15.3 0.0048 
1.1 0.0136 6.0 15.3 0.0034 
0.9 0.0137 6.0 15.3 0.0014 

Percent 
Finer 

2.0 
2.0 
2.0 
I .6 
1.6 
I .4 
0.9 
0.9 
0.8 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 
Fine Total Coarse Medium Fine Total Silt Clay Total - Coarse 

9.0 27.3 36.3 19.1 31.7 9.7 60.5 2.3 0.9 3.2 

D10 D1s D20 D30 

0.35 17 0.476 I 0.6093 0.9705 

4.53 I 11.57 I 0.66 I 

D50 D60 D80 D85 D90 D95 

2.5953 4.0690 10.1047 14.1679 18.2056 23.3309 

- 
BOWSER-MORNER, INC. 

Fineness 
Modulus CU CC 



I 

% +3" 

0.0 

c 

% Gravel % Sand % Fines 
Coarse I Fine Coarse! Medium 1 Fine Silt C 

0.0 4.2 

c 

19.3 , 50.8 17.7 

.- 

I 

6.5 1 1  

GRAIN SIZE DISTRIBUTION REPORT 

Dayton, Ohio 

40 

70 

Project No: 138455 

9 o p  

100 

SIEVE 

SIZE 
S O  

,375 
#4 

#10 
#20 
#40 
#60 

#IO0 
#200 

PERCENT I SPEC.' I PASS? 
FINER I PERCENT 1 (X=NO) 
100.0 
98.9 
95.8 
76.5 
44.7 
25.7 
13.5 
9.2 
8.0 

- 
(no specification provided) 

Location: No. 3-805/6F-5, 54.0'-55.0' 

Material Description 
brown well-graded SAND with silt 

Atterberq Limits 
PL= LL= PI= 

Coefficients 
D85= 2.6520 D60= 1.2863 D50= 0.9892 
D30= 0.5044 Dq.5' 0.2724 D1 o= 0.1815 
C,= 7.09 C,= 1.09 

Classification 
USCS= SW-SM AASHTO= 

Remarks 
As Received 
Moisture Content: 9.3% 

Date: 09- 1 1-06 

' ~~ ~ ~ /I Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

:lient: Battelie 

'roject: Monitoring Well Installations 

'roject Number: 138455 
_ocation: No. 3-805/6F-5, 54.0'-55.0' 
illaterial Description: brown well-graded SAND with s i l t  

)ate: 09- 1 1-06 
JSCS Classification: SW-SM 
resting Remarks: As Received 

rested bv: BB 
Moisture Content: 9.3% 

Checked by: SV 

Dry 
Sample 

and Tare 
(grams) 
977.20 

50.66 

~ 

C um ulative 
Pan Sieve 

(grams) (grams) Size 
Tare Tare Weight Opening 

226.68 0.00 S O  
.375 

#4 
# I O  

0.00 0.00 #20 
#40 
#60 

#IO0 
#200 

Cumulative 
Weight 

Retained 
(gams) 

0.00 
8.40 

3 1.74 
176.42 
2 1.05 
33.67 
41.75 
44.54 
45.36 

Percent 
Finer 

100.0 
98.9 
95.8 
76.5 
44.7 
25.7 
13.5 
9.2 
8.0 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample =76.5 
Weight of hydrometer sample 60.66 
Hygroscopic moisture correction: 

Moist weight and tare = 48.76 
Dry weight and tare = 48.69 
Tare weight = 28.46 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at  20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.5 8.0 3.3 0.0134 8.0 15.0 
2.00 21.5 7.0 2.3 0.0134 7.0 15.1 
5.00 21.5 7.0 2.3 0.0134 7.0 15.1 

15.00 21.5 7.0 2.3 0.0134 7.0 15.1 
30.00 21.5 7.0 2.3 0.0134 7.0 15.1 
60.00 20.5 7.0 2. I 0.0136 7.0 15.1 

120.00 20.5 6.0 1.1 0.0136 6.0 15.3 
250.00 20.5 6.0 1 . 1  0.0136 6.0 15.3 

1440.00 19.5 6.0 0.9 0.0137 6.0 15.3 

Diameter 

0.05 18 
0.0369 
0.0233 
0.0135 
0.0095 
0.0068 
0.0048 
0.0034 
0.0014 

(mm.1 
Percent 

Finer 

5.0 
3.5 
3.5 
3.5 
3.5 
3.1 
1.6 
I .6 
1.3 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse I Fine I Total I Coarse I Medium 1 Fine 1 Total I Silt 1 Clay 1 Total 

Cobbles 
I I I I 

0.0 1 0.0 4.2 1 4.2 1 19.3 50.8 17.7 87.8 6.5 1.5 8.0 

D l  0 

0.1815 

~ 

Dl 5 020 D30 D50 D60 Dao Da5 D90 D95 

0.2724 0.3405 0.5044 0.9892 1.2863 2.2286 2.6520 3.2770 4.4350 

Fineness 
Modulus 

BOWSER-MORNER, INC. 

CU CC 

3.06 7.09 1.09 



- 
GRAIN SIZE DISTRIBUTION REPORT 

SIEVE PERCENT SPEC.* 

SIZE FINER PERCENT 

PASS? 

(X=NO) 

1 .o 100.0 

Location: No. 3-805/6F-6,55.0'-56.0' 

.75 

.so 
,375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

c Material Description 
brown well-graded SAND with silt 

98.0 
96.6 
95.1 
89.9 
69.1 
33.5 
20.1 
13.1 
9.6 
8.5 

PL= 

B 0 W S E R-M 0 R N E R, I N C . 
Dayton, Ohio 

Atterbera Limits 
LL= PI= 

'lien ': 
Project: Monitoring Well Installations 

Project No: 138455 

- 

Coefficients 
D60= 1.6080 D50= 1.2873 
D 1 5= 0.2940 
C,= 2.08 

Dqo= 0.1688 r D85= 3.4902 

Classification 

Remarks 

USCS= SW-SM AASHTO= 

As Received 
Moisture Content: 10.0% 

- 

Date: 09- 1 1-06 

Checked By: SV Tested By: BB 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 3-805/6F-6,55.0'-56.0' 
Material Description: brown well-graded SAND with silt 

Date: 09- 1 1-06 
USCS Classification: SW-SM 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 10.0% 

Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1075.50 225.25 0.00 1 .o 
.75 
.so 

.375 
#4 

# I O  
50.02 0.00 0.00 #20 

#40 
#60 

#loo 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
17.04 
28.93 
42.05 
86.14 

262.75 
25.76 
35.46 
40.57 
43.08 

Percent 
Finer 

100.0 
98.0 
96.6 
95.1 
89.9 
69.1 
33.5 
20.1 
13.1 
9.6 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample d9.1 
Weight of hydrometer sample 30.02 
Hygroscopic moisture correction: 

Moist weight and tare = 49.35 
Dry weight and tare = 49.28 
Tare weight = 28.81 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.5 9.0 4.3 0.0134 9.0 14.8 
2.00 21.5 9.0 4.3 0.0134 9.0 14.8 
5.00 21.5 9.0 4.3 0.0134 9.0 14.8 

15.00 21.5 8.0 3.3 0.0134 8.0 15.0 
30.00 21.5 8.0 3.3 0.0134 8.0 15.0 
60.00 20.5 8.0 3.1 0.0136 8.0 15.0 

120.00 20.5 7.0 2.1 0.0136 7.0 15.1 
250.00 20.5 7.0 2.1 0.0136 7.0 15.1 

1440.00 19.5 7.0 I .9 0.0137 7.0 15.1 

BOWSER-MORNER, INC. 

Diameter Percent 
(mm.1 Finer 

0.05 16 5.9 
0.0365 5.9 
0.023 1 5.9 
0.0134 4.6 
0.0095 4.6 
0.0068 4.2 
0.0048 2.9 
0.0033 2.9 
0.00 1 4 2.6 



Gravel Sand Fines 
Total Coarse Medium Fine Total Silt Clay Total Cobbles . Coarse 

Fine 

0.0 2.0 8.1 10.1 20.8 49.0 11.6 81.4 5.8 2.7 8.5 

- 

D l  0 D15 D20 D30 D50 D60 

0.1688 0.2940 0.421 6 0.7509 1.2873 1.6080 

D80 D85 D90 D95 

-- 2.8077 3.4902 4.8022 9.4348 

-1 

Fineness 
Modulus 

1 

CU C C  

1 

3.46 

BOWSER-MORNER, INC. 

- 

9.53 2.08 



GRAIN SIZE DISTRIBUTION REPORT 

% +3" 

0.0 

0 N 0 

f ii a 

1 

- % Fines % Gravel % Sand 
Coarse I Fine Coarse! Medium ~ Fine Silt I Cla: 

0.0 2.9 5.6 I 55.2 24.7 9.0 I 2.6 

Dayton, Ohio 

SIEVE 

SIZE 
.75 
S O  
,375 
#4 
#10 
#20 
#40 
#60 
#I00 
#200 

Project No: I38455 

PERCENT I SPEC.' I PASS? 

FINER PERCENT IX=NOI 
100.0 
99.6 
99.2 
97.1 
91.5 
71.3 
36.3 
21.1 
14.9 
11.6 

(no specification provide 

Location: No. 3-805/6F-7,56.0'-57.oi 

Material Description 
brown SAND with silt (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D8.5' 1.3099 D60= 0.6758 D50= 0.5612 
D30= 0.3591 D15= 0.15 19 D10= 0.0549 
C,= 12.30 c,= 3.47 

uscs= 
Classification 

AASHTO= 

Re marks 
As Received 
Moisture Content: 1 1.2% 

Date: 09-1 1-06 

I( Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Zlient: Battelle 
Project: Monitoring Well lnstallations 
Project Number: 138455 
Location: No. 3-805/6F-7, 56.0'-57.0' 
Material Description: brown SAND with silt (visual) 
Date: 09- 1 1 -06 
Testing Remarks: As Received 

Moisture Content: 1 1.2% 
Tested bv: BB Checked bv: SV 

911 212006 1 
1 
1 
1 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1021.90 226.63 0.00 .75 
s o  

.375 
#4 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
3.50 99.6 
6.10 99.2 

23.05 97.1 

50.60 0.00 0.00 
# I O  67.36 91.5 
#20 11.21 71.3 
#40 30.53 36.3 
#60 38.93 21.1 

# I O 0  42.36 14.9 
#200 44.16 11.6 

Hydrometer test uses material passing# 10 
Percent passing # lo  based upon complete sample +IS 
Weight of hydrometer sample *0.60 
Hygroscopic moisture correction: 

Moist weight and tare = 49.65 
Dry weight and tare = 49.57 
Tare weight = 27.97 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids 9 . 6 5  
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) 
Elapsed Temp. Actual Corrected Eff. Diameter 

I .oo 
2.00 
5.00 

15.00 
30.00 
60.00 

120.00 
250.00 

1440.00 

21.5 
21.5 
21.5 
21.5 
21.5 
20.5 
20.5 
20.5 
19.5 

10.0 
9.0 
8.0 
7.0 
7.0 
7.0 
7.0 
6.5 
6.5 

5.3 0.0134 10.0 14.7 0.0513 
4.3 0.0134 9.0 14.8 0.0365 
3.3 0.0134 8.0 15.0 0.0232 
2.3 0.0134 7.0 15.1 0.01 35 
2.3 0.0134 7.0 15.1 0.0095 
2.1 0.0136 7.0 15.1 0.0068 
2.1 0.0136 7.0 15.1 0.0048 
I .6 0.0136 6.5 15.2 0.0033 
I .4 0.0137 6.5 15.2 0.0014 

Percent 
Finer 

9.6 
7.8 
6.0 
4.2 
4.2 
3.8 
3.8 
2.8 
2.5 

BOWSER-MORNER, INC. 



4 

Gravel Sand 
Coarse Fine Total Coarse Medium Fine Total 

0.0 0.0 2.9 2.9 5.6 55.2 24.7 85.5 

Cobbles 

Y 

Fines 
Silt Clay Total 

9.0 2.6 11.6 

D10 Dl 5 D20 D30 D50 

0.0549 0.1519 0.2344 0.3591 0.56 1 2 

D60 D80 D85 D90 D95 

0.6758 1.0794 1.3099 1.7571 3.0602 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand 
Coarse ~ Fine Coarse/ Medium 1 Fine % +3" 

I 

-/ 
% Fines 

Silt 1 Clay 

PERCENT 

FINER 
100.0 
99.6 
99.6 
98.4 
93.1 
83.3 
69.0 
38.9 
17.6 
11.7 

SIEVE 

SIZE 
.75 
.so 
.375 
#4 

# lo  
#20 
#40 
#60 

#loo 
#ZOO 

SPEC.* PASS? 

PERCENT (X=NO) 

BOWSER-MORNER, INC. 

Dayton, Ohio 

Material DescriDtion 
brown SAND with silt (visual) 

3 

'lien': 
Project: Monitoring Well Installations 

Project No: 138455 - 

PL= 
Atterberg Limits 

LL= PI= 

r 
I '  

I -  
i- Coefficients 

D85= 0.9909 D60= 0.3557 D50= 0.3009 
D30= 0.21 12 E;=5=2;;296 D10= 0.0625 
C,= 5.69 

Classification 
uscs= AASHTO= 

I 

Remarks 
As Received 
Moisture Content: 12.8% 

(no specification provided) 

Location: No. 3-805/6F-8, 57.0'-58.0' 

1 

Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 911 2/2006 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 3-805/63-8,57.0'-58.0' 
Material Description: brown SAND with s i l t  (visual) 

Date: 09- I 1-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 12.8% 

Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1008.60 232.85 0.00 .75 
S O  

.375 
#4 

# I O  
50.29 0.00 0.00 #20 

#40 
#60 

#I00 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
3.1 5 
3.15 

12.26 
53.77 

5.28 
12.98 
29.29 
40.76 
43.96 

Percent 
Finer 

100.0 
99.6 
99.6 
98.4 
93.1 
83.3 
69.0 
38.9 
17.6 
11.7 

Hydrometer test uses material passing# I O  
Percent passing # l o  based upon complete sample +3.1 
Weight of hydrometer sample 60.29 
Hygroscopic moisture correction: 

Moist weight and tare = 50.21 
Dry weight and tare = 50.16 
Tare weight = 30.01 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 46.294964 - 0.1 64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.5 9.0 4.3 0.0134 9.0 14.8 
2.00 21.5 8.0 3.3 0.0134 8.0 15.0 
5.00 21.5 8.0 3.3 0.0134 8.0 15.0 

15.00 21.5 7.0 2.3 0.0134 7.0 15.1 
30.00 21.5 7.0 2.3 0.0134 7.0 15.1 
60.00 20.5 7.0 2. I 0.0136 7.0 15.1 

120.00 20.5 7.0 2.1 0.0136 7.0 15.1 
250.00 20.5 7.0 2. I 0.0136 7.0 15.1 

1440.00 19.5 7.0 1.9 0.0137 7.0 15.1 

BOWSER-MORNER, INC. 

Diameter 
(mm.1 

0.05 16 
0.0367 
0.0232 
0.0135 
0.0095 
0.0068 
0.0048 
0.0033 
0.00 14 

Percent 
Finer 

8.0 
6.1 
6.1 
4.2 
4.2 
3.8 
3.8 
3.8 
3.4 



Cobbles 

0.0 

BOWSER-MORNER, INC. 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 1.6 1.6 5.3 24.1 57.3 86.7 8.1 3.6 11.7 

D l  0 Dl 5 D20 D30 D50 D60 

0.0625 0.1296 0.1638 0.21 12 0.3009 0.3557 

D80 D90 D95 

0.6396 0.9909 1 SO74 2.4975 
* 



GRAIN SIZE DISTRIBUTION REPORT 

YO Gravel 7'. Sand 
Coarse I Fine Coarse! Medium I Fine 

Ye +3" 

0.0 1.2 I 12.2 20.3 1 42.9 I 13.5 

11 0.001 

% Fines 
Silt I Clay 

6.0 1 3.9 

Classification , USCS= SP-SM AASHTO= 

SIEVE 

SIZE 
1 .o 
.75 
.so 

.375 
#4 
#IO 
#20 
#40 
#60 
#IO0 
#200 

Remarks 
i AsReceived 
i Moisture Content: 8.6% 

PERCENT I SPEC.* I PASS? 

FINER PERCENT (X=NO) 

98.8 
97.3 
96.3 
86.6 
66.3 
34.7 
23.4 
16.9 
12.3 
9.9 

BOWSER-MORN ER, IN C. 

Dayton, Ohio 

* (no specification provided) 

'lien': 
Project: Monitoring Well lnstailations 

Project No: 138455 

Location: No. 3-805/6F-9, 58.0'-59.0' 

Material DescriDtion 
brown poorly graded SAND with silt 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 4.3419 D60= 1.683 1 D50= 1.3098 

D15= 0.21 15 D10= 0.0758 
c,= 3.73 

Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

3ient: Battelle 
'roject Monitoring Well Installations 
'roject Number: 138455 
,ocation: No. 3-805/6F-9,58.0'-59.0' 
Material Description: brown poorly graded SAND with silt 
Date: 09- 1 1-06 
USCS Classification: SP-SM 
resting Remarks: As Received 

Tested by: BB 
Moisture Content: 8.6% 

Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1060.90 22 1 S 8  0.00 1 .o 
.75 
.so 

.375 
#4 

# I O  
50.82 0.00 0.00 #20 

#40 
#60 

# I O 0  

Cumulative 
Weight 

Retained 
(grams) 

0.00 
9.72 

22.25 
3 1.04 

1 12.29 
282.79 
24.20 
32.88 
37.90 
41.41 

Percent 
Finer 

100.0 
98.8 
97.3 
96.3 
86.6 
66.3 
34.7 
23.4 
16.9 
12.3 

Hydrometer test uses material passing#lO 
Percent passing #lo based upon complete sample 66 .3  
Weight of hydrometer sample +0.82 
Hygroscopic moisture correction: 

Moist weight and tare = 48.40 
Dry weight and tare = 48.33 
Tare weight = 28.34 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Elapsed Temp. Actual 
Time (min.) (deg. C.) Reading 

1 .oo 21.5 10.0 
2.00 21.5 10.0 
5.00 21.5 10.0 

15.00 21.5 8.0 
30.00 21.5 8.0 
60.00 20.5 8 .O 

120.00 20.5 8.0 
250.00 20.5 8.0 

1440.00 19.5 8.0 

Corrected 
Reading 

5.3 
5.3 
5.3 
3.3 
3.3 
3.1 
3.1 
3.1 
2.9 

Eff. 

0.0134 10.0 14.7 
0.0134 10.0 14.7 
0.0134 10.0 14.7 
0.0134 8.0 15.0 
0.0134 8.0 15.0 
0.0136 8.0 15.0 
0.0136 8.0 15.0 
0.0136 8.0 15.0 
0.0137 8.0 15.0 

K Rm Depth 
Diameter 

0.05 13 
0.0363 
0.0229 
0.0134 
0.0095 
0.0068 
0.0048 
0.0033 
0.0014 

(mm.1 
Percent 
Finer 

6.9 
6.9 
6.9 
4.3 
4.3 
4.0 
4.0 
4.0 
3.7 

BOWSER-MORNER, INC. 



L. 

Cobbles 

0.0 

I 

U 

Y 

Sand Fines Gravel 

Total Silt Clay Total Coarse Fine Total Coarse Medium Fine 

1.2 12.2 13.4 20.3 42.9 13.5 76.7 6.0 3.9 9.9 

BOWSER-MORNER, INC. 

D10 

0.0758 
D50 D60 D80 De5 D90 D95 

Dl 5 D20 D30 

0.21 I5 0.3227 0.690 1 I .3098 1.683 1 3.351 I 4.34 19 5.7600 8.1878 



% Gravel %. Sand - .- 
Coarse 1 Fine Coarse] Medium Fine % +3“ 

SIEVE 

SIZE 
1 .o 
.75 
.50 
.375 
#4 

#10 
#20 
#40 
#60 

#loo 
#200 

% Fines 
Silt 1 clay 
5.2 1 2.8 

0.0 

Material Description 
brown well-graded SAND with silt 

I 

15.0 1 42.1 20.7 1.5 1 12.7 

[-  Atterbera Limits 
PL= LL= PI= 

PERCENT SPEC.* 
FINER PERCENT 

100.0 
98.5 
95.4 
93.9 
85.8 
70.8 
49.8 
28.7 
15.3 
10.3 
8.0 

i Coefficients 
D85= 4.5 177 D60= 1.2403 D50= 0.8553 
D30= 0.4437 D 1 o= 0.1 350 
C,= 9.19 C,= 1.18 

D 1 5= 0.245 1 

PASS? 

(X=NO) 

Classification 

Remarks 

USCS= SW-SM AASHTO= 

As Received 
Moisture Content: 8.8% 

BOWSER-MORNER, INC. 

- 7- (no specification provided) 

“ient: Batte’le 
Project: Monitoring Well Installations 

Location: No. 3-805/6F-10, 59.0’-60.0’ 
Date: 09- 1 1-06 

Dayton, Ohio (1 Project No: 138455 

Checked By: SV Tested By: BB 



GRAIN SIZE DISTRIBUTION TEST DATA 911 2/2006 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 3-805/63- 10, 59.0'40.0' 
Material Description: brown well-graded SAND with silt 
Date: 09- 1 1-06 
USCS Classification: SW-SM 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 8.8% 

Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1017.30 229.69 0.00 1 .o 
.75 
S O  

.375 
#4 

# I O  
50.22 0.00 0.00 #20 

#40 
#60 

#IO0 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
12.16 
36.44 
48.25 

112.21 
229.69 

14.90 
29.87 
39.34 
42.91 

Percent 
Finer 

100.0 
98.5 
95.4 
93.9 
85.8 
70.8 
49.8 
28.7 
15.3 
10.3 

#200 44 51 

Hydrometer test uses material passing# I0 
Percent passing #10 based upon complete sample =70.8 
Weight of hydrometer sample 60.22 
Hygroscopic moisture correction: 

Moist weight and tare = 5 1.58 
Dry weight and tare = 51.51 
Tare weight = 31.21 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.5 8.0 3.3 0.0134 8.0 15.0 
2.00 21.5 8.0 3.3 0.0134 8.0 15.0 
5.00 21.5 8.0 3.3 0.0134 8.0 15.0 

15.00 21.5 7.0 2.3 0.0134 7.0 15.1 
30.00 21.5 7.0 2.3 0.0134 7.0 15.1 
60.00 20.5 7.0 2.1 0.0136 7.0 15.1 

120.00 20.5 7.0 2.1 0.0136 7.0 15.1 
250.00 20.5 7.0 2.1 0.0136 7.0 15.1 

1440.00 19.5 7.0 1.9 0.0137 7.0 15.1 

BOWSER-MORNER, INC. 

Diameter 

0.051 8 
0.0367 
0.0232 
0.0135 
0.0095 
0.0068 
0.0048 
0.0033 
0.00 14 

(mm.1 
Percent 
Finer 

4.7 
4.7 
4.7 
3.2 
3.2 
2.9 
2.9 
2.9 
2.6 



Gravel Sand Fines 
Total Coarse Medium Fine Total Silt Clay TOMI Cobbles =-- Fine 

0.0 1.5 12.7 14.2 15.0 42.1 20.7 77.8 5.2 2.8 8.0 

Fineness 
Modulus 

- 

L 

D l 0  Dl 5 D20 D30 D50 

0.1350 0.245 1 0.3 106 0.4437 0.8553 

BOWSER-MORNER, INC. 

D60 D80 D85 D90 D95 

1.2403 3.2929 4.5 177 6.4302 1 1.865 I 



L 

L 

Ye +3" 

0.0 

Y 

% Gravel Ye Sand % Fines 
Fine Coarse1 Medium I Fine Silt I Cia Coarse 1 

0.0 I 0.1 0.1 j 5.0 I 78.8 

Y 

Dayton, Ohio 

Y 

Project No: 138455 

U 

GRAIN SIZE DISTR IBUTION REPORT 

0 00 

SIEVE 

#200 

L 

PERCENT I SPEC." 1 PASS? 
FINER 
100.0 
99.9 
99.8 
99.2 
94.8 
58.1 
20.5 
16.0 

(no specification providc 

PERCENT (X=NO) -i- 

Location: No. 3-805, 9F-1, 81.5'-82.5' 

Material Description 
gray silty SAND (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 0.3529 D60= 0.2556 D50= 0.2277 

D15= 0.0627 D 1 o= 0.0 13 5 
C,= 9.09 

Classification 
uscs= AASHTO= 

Remarks 
As Received: 15.2% 

Date: 09- 1 1-06 

/I Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9112/200r 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 3-805,9F-I, 81.5'-82.5' 
Material Description: gray silty SAND (visual) 
Date: 09-1 1-06 
Testing Remarks: As Received: 15.2% 
Tested by: BB Checked by: SV 

Dry 
Sample 
and Tare Tare 

2128.20 231.16 
(grams) (grams) 

50.60 0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 .375 
#4 

#10 
0.00 #20 

#40 
#60 

# I O 0  

Cumulative 
Weight 

Retained 
(grams) 

0.00 
1.53 
4.37 
0.29 
2.50 

21.14 
40. I8 

Percent 
Finer 

100.0 
99.9 
99.8 
99.2 
94.8 
58.1 
20.5 

#20n A7 51  16.0 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample +9.8 
Weight of hydrometer sample 80.60 
Hygroscopic moisture correction: 

Moist weight and tare = 49.99 
Dry weight and tare = 49.99 
Tare weight = 28.42 
Hygroscopic moisture =O.O% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 .0  

Meniscus correction only 4 . 0  
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 20.5 11.0 7. I 0.0136 11.0 
2.00 20.5 10.0 6.1 0.0136 10.0 
5 .OO 20.5 9.5 5.6 0.0136 9.5 

15.00 20.5 9.0 5.1 0.0136 9.0 
30.00 20.5 8.0 4.1 0.0136 8.0 
60.00 20.5 8.0 4.1 0.0136 8.0 

120.00 20.5 7.0 3.1 0.0136 7.0 
250.00 20.5 7.0 3.1 0.0136 7.0 

1440.00 20.5 6.0 2.1 0.0136 6.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

14.5 
14.7 
14.7 
14.8 
15.0 
15.0 
15.1 
15.1 
15.3 

Diameter 
(mm.) 

0-05 16 
0.0367 
0.0233 
0.0 135 
0.0096 
0.0068 
0.0048 
0.0033 
0.0014 

Percent 
Finer 

13.9 
12.0 
11.0 
10.0 
8.0 
8.0 
6.0 
6.0 
4.1 

BOWSER-MORNER, INC. 



L 

Gravel 
Coarse I Fine I Total 

Cobbles 
t I , 

Y 

Sand Fines 
Coarse I Medium I Fine 1 Total I Silt I Clay I Total 

D10 

0.0135 

I 0.0 I 0.0 I 0.1 I 0.1 I 0.1 I 5.0 I 78.8 I 83.9 I 10.8 I 5.2 I 16.0 I 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.3280 0.3529 0.3837 0.4328 0.0627 0.1393 0.1772 0.2277 0.2556 

Fineness 
Modulus 

1.10 

CU CG 

18.93 9.09 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT -1 

% Gravel % Sand 
Coarse I Fine Coarse] Medium 1 Fine % +3" 

0.0 0.0 ' 0.7 0.2 1 3.5 81.3 

% Fines , - 
Silt I Clay 
10.2 j 4.1 

~ 

SIEVE 

SIZE 
.75 
S O  
.375 
#4 

#10 
#20 
#40 
#60 

#IO0 
#200 

PERCENT 

FINER 
100.0 
99.5 
99.5 
99.3 
99.1 
98.8 
95.6 
57.6 
23.2 
14.3 

BOWSER-MORN ER, I NC. 'Iient: 
Project: Monitoring Well Installations 

SPEC.* 

PERCENT 

Dayton, Ohio 

Location: No. 3-805,9F-2, 82.5'-83.5' 

Project No: 138455 

PASS? 

(X=NO) 
Material Description 

brown silty SAND (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 0.3525 D60= 0.2573 D50= 0.2278 
D30= 0.171 7 D15= 0.1004 Dq o= 0.0227 
C,= 11.34 C,= 5.05 

Classification 

Remarks 

uscs= AASHTO= 

As Received 
Moisture Content: 15.8% 

Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



911 a2006 GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 3-805,9F-2, 82.5'-83.5' 
Material Description: brown silty SAND (visual) 

Date: 09- 1 1-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 15.8% 

Checked bv: SV 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 
and Tare Tare Tare Weight Opening Retained Percent 
(gams) (grams) (grams) Size (grams) Finer 

2264.00 233.34 0.00 .75 0.00 100.0 
S O  9.86 99.5 

.375 9.86 99.5 
#4 14.32 99.3 

#10 19.23 99.1 
50.08 0.00 0.00 #20 0.1 1 98.8 

#40 1.76 95.6 
#60 20.96 57.6 

#loo 38.35 23.2 
#200 42.86 14.3 

Hydrometer test uses material passina# 10 
Percent passing # l o  based upon complete sample 99.1 
Weight of hydrometer sample 60.08 
Hygroscopic moisture correction: 

Moist weight and tare = 5 1.74 
Dry weight and tare = 51.69 
Tare weight = 3 1.65 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at  20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual Corrected Eff. Diameter 
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) 

1 .oo 20.5 11.0 6. I 0.0136 11.0 14.5 0.0516 
2.00 20.5 10.0 5. I 0.0136 10.0 14.7 0.0367 
5.00 20.5 10.0 5.1 0.0136 10.0 14.7 0.0232 

15.00 20.5 9.0 4.1 0.0136 9.0 14.8 0.0135 
30.00 20.5 9.0 4.1 0.0136 9.0 14.8 0.0095 
60.00 20.5 8.0 3.1 0.0136 8.0 15.0 0.0068 

120.00 20.5 8.0 3.1 0.0136 8.0 15.0 0.0048 
250.00 20.5 7.0 2.1 0.0136 7.0 15.1 0.0033 

1440.00 20.5 7.0 2.1 0.0136 7.0 15.1 0.0014 

Percent 
Finer 

12.0 
10.0 
10.0 
8.1 
8. I 
6.1 
6.1 
4. I 
4.1 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.0 0.7 0.7 0.2 3.5 81.3 85.0 10.2 4.1 14.3 

Cobbles . - 

Fineness 
Modulus 

11.34 - 

c 

Dl0 Dt5 D20 

0.0227 0.1004 0.1372 

I BOWSER-MORNER, INC. 

D30 D50 D60 D80 D85 090 D95 

- -  0.1717 0.2278 0.2573 0.3290 0.3525 0.381 1 0.4 I94 



GRAIN SIZE DISTRIBUTION REPORT 

% +3" 

0.0 

a 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

% Gravel % Sand %. Fines 
Coarse I Fine Coarse/ Medium I Fine Silt I Clay 

0.0 I 0.3 0.1 2.1 84.5 10.7 1 2.3 

0.1 

B 0 W S E R-M 0 R N E R, I N C . 

1 0.001 

"'en': Battel'e 
Project: Monitoring Well Installations 

Dayton, Ohio 

SIEVE I PERCENT I SPEC.' I PASS? 

Project No: 138455 

SIZE I FINER I PERCENT 
.375 I 100.0 
#4 
#IO 
#20 
#40 
#60 

#IO0 
#200 

99.7 
99.6 
99.5 
97.5 
82.6 
30. I 
13.0 

* 
(no specification provided) 

Location: No. 3-805,9F-3, 83.5'45.0' 

(X=NO) 
Material Description 

brown silty SAND (visual) 

Atterberu Limits 
PL= LL= - PI= 

Coefficients 
D85= 0.2583 D60= 0.1997 D50= 0.1830 
D30= 0.1498 D15= 0.1008 D1 o= 0.0626 
C,= 3.19 c,= 1.79 

Classification 

Remarks 

uscs= AASHTO= 

As Received 
Moisture Content: 15.7% 

Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

- 

911 21200p 

- 
3ient: Battelle 
'roject: Monitoring Well Installations 

?reject Number: 138455 
-0cation:No. 3-805,9F-3,83.5'-85.0' 
Waterial Description: brown silty SAND (visual) 

Date: 09- 1 1-06 
resting Remarks: As Received 

rested bv: BB Checked bv:SV 

Moisture Content: 15.7% 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 
and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (grams) Finer 

2206.70 237.64 0.00 .375 
#4 

# I O  
50.19 0.00 0.00 #20 

#40 
# 60 

# I O 0  
#200 

0.00 100.0 
4.98 99.7 
7.54 99.6 
0.06 99.5 
1.06 97.5 
8.57 82.6 

35.02 30.1 
43.66 13.0 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample 39.6 
Weight of hydrometer sample 60.19 
Hygroscopic moisture correction: 

Moist weight and tare = 49.29 
Dry weight and tare = 49.29 
Tare weight = 28.78 
Hygroscopic moisture =O.O% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C ~ 6 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 

Elapsed Temp. Actual Corrected 
Time (min.) (deg. C.) Reading Reading 

1 .oo 21.5 9.0 3.3 
2.00 21.5 8.0 2.3 
5.00 21.5 8.0 2.3 

15.00 21.5 8.0 2.3 
30.00 21.5 8.0 2.3 
60.00 21.5 8.0 2.3 

120.00 21.5 7.0 1.3 
250.00 21.5 7.0 1.3 

1440.00 22.0 6.5 0.9 

-0.164 x Rm 

K Rm 

0.0134 9.0 
0.0134 8.0 
0.0134 8.0 
0.0134 8.0 
0.0134 8.0 
0.0134 8.0 
0.0134 7.0 
0.0134 7.0 
0.0133 6.5 

E f f .  
Depth 

14.8 
15.0 
15.0 
15.0 
15.0 
15.0 
15.1 
15.1 
15.2 

Diameter Percent 
(mm.1 Finer 

0.05 16 6.5 
0.0367 4.5 
0.0232 4.5 
0.01 34 4.5 
0.0095 4.5 
0.0067 4.5 
0.0048 2.6 
0.0033 2.6 
0.00 14 I .8 

BOWSER-MORNER, INC. 



L Cobbles 

0.0 

c 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.3 0.3 0.1 2. I 84.5 86.7 10.7 2.3 13.0 

L 

D l  0 

0.0626 

L 

L- 

D15 D20 D30 D50 D60 D80 D85 D90 D95 

0.1 008 0.1260 0.1498 0.1830 0.1997 0.2422 0.2583 0.28 13 0.3256 

.- 

- 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel ?fo Sand 
% +3" Coarse Fine Coarse! Medium [ Fine 

3.0 6.7 I 14.0 18.7 0.0 0.0 

% Fines 
Silt I Cia- 

41.4 I 16. 

SIEVE 

SIZE 
.50 
,375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

* (no specification provil 

PERCENT 

FINER 
100.0 
99.5 
97.0 
90.3 
82.6 
76.3 
70.8 
64.7 
57.6 

SPEC.* 

PERCENT 

PASS? 

(X=NO) 
Material Description 

gray sandy SILT (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 1.1 133 D60= 0.0914 D50= 0.0471 
D30= 0.0093 D12= D1 o= 
C,= CC- 

Classification 
uscs= AASHTO= 

Remarks 
As Received Moisture Content: 1 1.5% 

Location: No. 4-885, 1F- 1 ,  30.0'-3 1 .O' Date: 09- 1 1-06 - 

'lient: 
Project: Monitoring Well Installations 

Project No: 138455 



GRAIN SIZE DISTRIBUTION TEST DATA 

Zlient: Battelle 

Project: Monitoring Well lnstallations 
Project Number: 138455 
Location: No. 4-885, IF-], 30.0'-31 .O' 
Material Description: gray sandy SILT (visual) 

Date: 09-1 1-06 
rest ing Remarks: As Received Moisture Content: 1 1.5% 

911 212006 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1520.50 230.3 I 0.00 S O  
.375 

#4 
# I O  

50.49 0.00 0.00 #20 
#40 
#60 

#IO0 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
5.95 

38.44 
124.94 

4.34 
7.86 

10.93 
14.32 

Percent 
Finer 

100.0 
99.5 
97.0 
90.3 
82.6 
76.3 
70.8 
64.7 

#200 18.31 57.6 

Hydrometer test uses material passing#lO 
Percent passing # I O  based upon complete sample 40.3 
Weight of hydrometer sample 60.49 
Hygroscopic moisture correction: 

Moist weight and tare = 54.1 I 
Dry weight and tare = 53.91 
Tare weight = 28.23 
Hygroscopic moisture 4 . 8 %  

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = I52H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

I .oo 21.5 32.0 27.3 0.0134 32.0 
2.00 21.5 30.0 25.3 0.0134 30.0 
5.00 21.5 27.0 22.3 0.0134 27.0 

15.00 21.5 23.0 18.3 0.0134 23.0 

Elapsed Temp. Actual Corrected 

30.00 21.5 21.0 
60.00 21.5 19.0 

120.00 21.5 17.0 
250.00 21.5 15.0 

1440.00 20.5 13.5 

6.3 0.0134 21.0 
4.3 0.0134 19.0 
2.3 0.0134 17.0 
0.3 0.0134 15.0 
8.6 0.0136 13.5 

Eff. 
Depth 

11.0 
11.4 
11.9 
12.5 
12.9 
13.2 
13.5 
13.8 
14.1 

Diameter 
mm.1 

0.0445 
0.03 19 
0.0206 
0.0 122 
0.0088 
0.0063 
0.0045 
0.0032 
0.0013 

Percent 
Finer 

49.2 
45.6 
40.2 
33.0 
29.4 
25.8 
22.2 
18.5 
15.4 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.0 3.0 3.0 6.7 14.0 18.7 39.4 41.4 16.2 57.6 

Cobbles - 

D I  0 D l  5 D20 D30 D50 D60 D80 

Fineness 
Modulus 

D85 D90 D95 

BOWSER-MORNER, INC. 

0.0037 .- 0.0093 0.0471 0.09 14 0.6396 1.1 133 1.9307 3.4974 



0 

l o  

20 

30 

40 

50 

60 

70 

80 

go 

1 oc 

% +3" 

0.0 

GRAIN SIZE DISTRIBUTION REPORT 

% Fines . ___.. % Gravel % Sand 
Coarse Fine Coarse1 Medium I Fine Silt 1 Clay 

12.2 16.7 15.1 I 22.5 18.2 11.6 j 3.7 

Dayton, Ohio 

SIEVE 

SIZE 
1.5 
1 .o 
.75 
.50 
,375 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 

t 

Project No: 138455 

PERCENT I SPEC? I PASS? 

FINER I PERCENT 
100.0 
90.5 
87.8 
84.3 
82.8 
71.1 
56.0 
41.2 
33.5 
27.0 
19.2 
15.3 

(no specification provided) 

Location: No. 4-805/6F-I, 59.0'-60.0' 

(X=NO) 
Material Description 

gray silty SAND with gravel (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 13.9800 D60= 2.5205 D50= 1.4364 

Dq 5= 0.0722 D1 o= 0.0453 
C,= 0.84 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received 
Moisture Content: 9.2% 

Date: 09- 1 1-06 

BOWSER-MORN ER, I NC. Battell' I/ Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 4-805/6F- 1,59.0'-60.0' 
Material Description: gray silty SAND with gravel (visual) 

Date: 09- 1 1-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 9.2% 

Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1074.70 229.69 0.00 1.5 
1 .O 
.I5 
S O  

.375 
#4 

# I O  
50.54 0.00 0.00 #20 

#40 
#60 

#loo 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
80. I4 

102.69 
132.67 
145.42 
244.63 
371.42 

13.42 
20.36 
26.17 
33.25 

Percent 
Finer 

100.0 
90.5 
87.8 
84.3 
82.8 
71.1 
56.0 
41.2 
33.5 
27.0 
19.2 

#200 ?h.72 15.3 

Hydrometer test uses material passing#lO 
Percent passing # I O  based upon complete sample 36.0 
Weight of hydrometer sample 30.54 
Hygroscopic moisture correction: 

Moist weight and tare = 49.69 
Dry weight and tare = 49.63 
Tare weight = 28.32 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.5 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 46.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.5 15.0 9.8 0.0134 15.0 13.8 
2.00 21.5 13.0 7.8 0.0134 13.0 14.2 
5 .OO 21.5 13.0 7.8 0.0134 13.0 14.2 

15.00 21.5 12.0 6.8 0.0134 12.0 14.3 
30.00 21.5 11.0 5.8 0.0134 11.0 14.5 
60.00 21.5 10.0 4.8 0.0134 10.0 14.7 

120.00 21.5 10.0 4.8 0.0134 10.0 14.7 
250.00 21.5 9.0 3.8 0.0134 9.0 14.8 

1440.00 22.0 8.0 2.9 0.0133 8.0 15.0 

Diameter Percent 
mm.1 Finer 

0.0498 10.9 
0.0356 8.7 
0.0225 8.7 
0.0131 7.6 
0.0093 6.4 
0.0066 5.3 
0.0047 5.3 
0.0033 4.2 
0.0014 3.2 

BOWS ER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

12.2 16.7 28.9 15.1 22.5 18.2 55.8 11.6 3.7 15.3 

D l  0 

0.0453 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.0722 0.1609 0.3 100 1.4364 2.5205 7.5877 13.9800 24.4394 3 1.63 1 1 



GRAIN SIZE DISTRIBUTION REPORT -I 
0 

10 

20 

3c 
K 
W 
(0 

Q 
0 

I- 
Z 
w 2 6( 
w 

K 4c 

O 5[ 

a 
71 

81 

9 

10 

GRAIN SIZE - mm. 
% Fines 

7-- 
% Gravel Ye Sand 

Fine Coarse/ Medium ~ Fine Silt , Clay Coarse 
% +3" 

4.0 I 9.6 ~ 68.3 14.5 1 2.6 0.0 0.0 I 1.0 

SIEVE 

SIZE 
.375 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 

BO WSE R-MO RN E R, IN C . 

PERCENT 

FINER 
100.0 
99.0 
95.0 
91 .O 
85.4 
72.1 
42.2 
17.1 

'''ent: 
Project: Monitoring Well lnstallations 

t 
(no specification provided) 

~ 

SPEC.* 

PERCENT 

PASS? 

(X=NO) 
Material DescriDtion 

brown silty SAND (visual) 

Atterbera Limits 
P L= LL= PI= 

Coefficients 
D85= 0.41 3 1 D60= 0.2009 D50= 0.1712 
D30= 0.1 142 D15= 0.0696 D10= 0.0571 
C,= 3.52 C,= 1.14 

I 
uscs= 

Classification 
AASHTO= 

Remarks 
As Received 
Moisture Content: 12.2% 

Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: I38455 
Location: No. 4-805/7F-l, 60.0'-61 .o' 
Material Description: brown silty SAND (visual) 
Date: 09- I 1-06 
Testing Remarks: As Received 

Tested bv: BB 
Moisture Content: 12.2% 

Checked by: SV 

911 212006 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

998.40 228.19 0.00 ,375 
#4 

#10 
50.71 0.00 0.00 #20 

#40 
#60 

#I00 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
7.88 99.0 

38.51 95.0 
2.16 91.0 
5.15 85.4 

12.21 72. I 
28.16 42.2 
4 1.58 17.1 

Hydrometer test uses material passing# I O  
Percent passing # l o  based upon complete sample 35 .0  
Weight of hydrometer sample %0.71 
Hygroscopic moisture correction: 

Moist weight and tare = 48.25 
Dry weight and tare = 48.24 

Hygroscopic moisture =O.O% 
Automatic temperature correction 

Composite correction (fluid density and meniscus height) at 20 deg. C =6.0 

Tare weight = 28.22 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 46.294964 - 
Elapsed Temp. Actual Corrected 

Time (min.) (deg. C.) Reading Reading 

1 .oo 21.5 10.0 4.3 
2.00 21.5 9.0 3.3 
5.00 21.5 9.0 3.3 

15.00 21.5 8.0 2.3 
30.00 21.5 8.0 2.3 
60.00 21.5 7.5 1.8 

120.00 21.5 7.0 1.3 
250.00 21.5 7.0 1.3 

1440.00 22.0 7.0 1.4 

0.164 xRm 

K Rm 

0.0134 10.0 
0.0134 9.0 
0.0134 9.0 
0.0134 8.0 
0.0134 8.0 
0.0134 7.5 
0.0134 7.0 
0.0134 7.0 
0.0133 7.0 

Eff. 
Depth 

14.7 
14.8 
14.8 
15.0 
15.0 
15.1 
15.1 
15.1 
15.1 

Diameter 
(mm.1 

0.0513 
0.0365 
0.0231 
0.0134 
0.0095 
0.0067 
0.0048 
0.0033 
0.00 14 

Percent 
Finer 

8.0 
6.2 
6.2 
4.3 
4.3 
3.4 
2.4 
2.4 
2.6 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total - 

0.0 1 .o 1 .o 4.0 9.6 68.3 81.9 14.5 2.6 17.1 

BOWSER-MORNER, 

D l  0 

0.057 1 

INC. 

Dl 5 D20 030 D50 D60 D80 D85 D90 D95 

2 .oooo _ _  0.0696 0.0832 0.1 142 0.1712 0.2009 0.3 128 0.4131 0.7210 



GRAIN SIZE DISTRIBUTION REPORT 

% Sand % Gravel 
Coarse I Fine Coarse1 Medium Fine 

% +3" 
7. Fines 

Silt 1 Clay 
17.6 ~ 3.0 

SIEVE 

SIZE 
.75 
S O  
.375 
#4 

# I O  
#20 
#40 
#60 
#IO0 
#200 

0.0 0.0 I 2.1 5.4 I 9.8 1 62.1 . 

I 
* (no specification provided) 

PERCENT 

FINER 
100.0 
99.5 
99.5 
97.9 
92.5 
88.1 
82.7 
70.0 
40.6 
20.6 

Location: No. 4-805/7F-2,61.0-61.5' 

SPEC.* PASS? 

PERCENT (X=NO) 

Material Description 
brown silty SAND (visual) 

BOWSER-MORNER, INC. 

Dayton, Ohio 

Atterbera Limits 
PL= LL= PI= 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 

Coefficients 
D60= 0.2084 D50= 0.1775 D85= 0.5414 D1 o= 0.0538 

D30= 0.1109 D15= 0.0632 
C,= 3.87 c,= 1.10 

Classification 
uscs= AASHTO= 

Remarks 
As Received 
Moisture Content: 1 1.3% 

Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 4-805/7F-2,61 .O'-61.5' 
Material Description: brown silty SAND (visual) 
Date: 09-1 1-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 1 1.3% 

Checked by: SV 

911 21200F 

- 

- 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

963.10 22 1.69 0.00 .75 
.50 

.375 
#4 

# I O  
50.39 #20 

#40 
#60 

# I O 0  

0.00 0.00 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
3.63 99.5 
3.63 99.5 

15.55 97.9 
55.82 92.5 
2.40 88.1 
5.34 82.7 

12.23 70.0 
28.28 40.6 

#200 39.19 20.6 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample =92.5 
Weight of hydrometer sample 60.39 
Hygroscopic moisture correction: 

Moist weight and tare = 49.90 
Dry weight and tare = 49.87 
Tare weight = 28.52 
Hygroscopic moisture 4 . 1  YO 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.5 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.5 10.0 4.8 0.0134 10.0 14.7 
2.00 21.5 8.0 2.8 0.0134 8.0 15.0 
5.00 21.5 8.0 2.8 0.0134 8.0 15.0 

15.00 21.5 7.0 1.8 0.0134 7.0 15.1 
30.00 21.5 7.0 1.8 0.0134 7.0 15.1 
60.00 21.5 7.0 1.8 0.0134 7.0 15.1 

120.00 21.5 7.0 1.8 0.0134 7.0 15.1 
250.00 21.5 7.0 1.8 0.0134 7.0 15.1 

1440.00 22.0 6.5 1.4 0.0133 6.5 15.2 

Diameter 
mm.1 

0.05 13 
0.0367 
0.0232 
0.01 35 
0.0095 
0.0067 
0.0048 
0.0033 
0.00 14 

Percent 
Finer 

8.8 
5.1 
5.1 
3.3 
3.3 
3.3 
3.3 
3.3 
2.6 

BOWSER-MORNER, INC. 



c 

Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine 1 Total Coarse Medium Fine I Total Silt 1 Clay 1 Total 

0.0 2.1 2.1 5.4 9.8 62.1 I 77.3 17.6 1 3.0 I 20.6 

D l  0 

0.0538 

BOWSER-MORNER, INC. 

~ 

Dl 5 D20 D30 D50 D60 Da0 D85 D90 D95 

0.0632 0.0736 0.1 109 0.1775 0.2084 0.3485 0.54 14 1.2455 2.9382 



GRAIN SIZE DISTRIBUTION REPORT 1 

% Gravel % Sand 
% +3" Coarse ~ Fine Coarse1 Medium 1 Fine 

4.2 3.5 1 8.0 50.6 0.0 0.0 

% Fines - 
Silt , Clay 

27.9 5.8 

SIEVE 

SIZE 
.75 
.50 
,375 
#4 

# I O  
#20 
#40 
#60 

#loo 
#200 

- 

BOWSER-MORNER, INC. 

Dayton, Ohio 

PERCENT 

FINER 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 - 

100.0 
99.0 
98.2 
95.8 
92.3 
89.6 
84.3 
75.6 
61.3 
33.7 

SPEC.* PASS? 

I 

(no specification provided) 

Location: No. 4-805/9F-1, 80.0-8 1 .O' 

Material DescriDtion 
brown silty SAND (visual) 

PL= 
Atterbera Limits 

LL= PI= 

Coefficients 
D60= 0.1445 D50= 0.1 109 D85= 0.45 12 

D30= 0.0686 D15= 0.0326 Dq o= 0.0 140 
C,= 10.30 C,= 2.32 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received 
Moisture Content: 13.5% 

Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 4-805/9F- 1,80.0'-8 1 .O' 
Material Description: brown silty SAND (visual) 
Date: 09- 1 1-06 
Testing Remarks: As Received 

Tested by: BB 
Moisture Content: 13.5% 

Checked by: SV 

911 a2006 

~~ 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1056.2 1 232.88 0.00 .75 
s o  

.375 
#4 

# I O  
50.03 0.00 0.00 #20 

#40 
#60 

#IO0 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
7.97 99.0 

15.01 98.2 
34.69 95.8 
63.63 92.3 

1.47 89.6 
4.31 84.3 
9.06 75.6 

16.80 61.3 
3 1.74 33.7 

Hydrometer test uses material passing#lO 
Percent passing #10 based upon complete sample =92.3 
Weight of hydrometer sample 60.03 
Hygroscopic moisture correction: 

Moist weight and tare = 48.40 
Dry weight and tare = 48.34 
Tare weight = 27.97 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.5 16.0 10.3 0.0134 16.0 13.7 
2.00 21.5 14.0 8.3 0.0134 14.0 14.0 
5.00 21.5 13.0 7.3 0.0134 13.0 14.2 

15.00 21.5 11.0 5.3 0.0134 11.0 14.5 
30.00 21.5 11.0 5.3 0.0134 11.0 14.5 
60.00 21.5 10.0 4.3 0.0134 10.0 14.7 

120.00 21.5 9.0 3.3 0.0134 9.0 14.8 
250.00 21.5 9.0 3.3 0.0134 9.0 14.8 

1440.00 22.0 8.5 2.9 0.0133 8.5 14.9 

Diameter 
mm.1 

0.0495 
0.0354 
0.0225 
0.01 32 
0.0093 
0.0066 
0.0047 
0.0033 
0.001 4 

Percent 
Finer 

19.0 
15.3 
13.5 
9.8 
9.8 
7.9 
6.1 
6.1 
5.4 

BOWSER-MORNER, INC. 



1 

Gravel Sand Fines 
Total Coarse Medium Fine Total Silt Clay Total - 

Cobbles Coarse 
Fine 

0.0 0.0 4.2 4.2 3.5 8.0 50.6 62.1 27.9 5.8 33.7 
1 

D10 Dl 5 D20 D30 O50 D60 D80 D85 Dso Ds5 

- 0.01 40 0.0326 0.05 16 0.0686 0.1 109 0.1445 0.3 142 0.45 12 0.9466 3.9263 

Fineness 
Modulus 

10.30 

I 

~ 

I 

- 
BOWSER-MORNER, INC. 



c 

% +3" 

0.0 

V 

% Gravel 7'. Sand % Fines 
Coarse I Fine Coarse] Medium I Fine Silt , Clay 

U 

I 

0.0 I 0.9 

e 

0.4 1 5.1 I 57.0 30.2 1 6.4 

GRAIN SIZE DISTRIBUTION REPORT 

SIEVE 

SIZE 
.75 
S O  

,375 
#4 
#IO 
#20 
#40 
#60 

#IO0 
#200 

PERCENT SPEC.' PASS? 
FINER PERCENT (X=NO) 
100.0 
99.5 
99.5 
99.1 
98.7 
97.4 
93.6 
82.4 
57.9 
36.6 

BOWS E R-MORN E R, I N C. 

Material Description 
brown silty SAND (visual) 

'lien': Battelle 
Project: Monitoring Well Installations 

Atterberg Limits 
PL= LL= PI= 

Dayton, Ohio 

Coefficients 
D85= 0.2687 0.1574 D50= 0.1 1 78 
D30= 0.0648 D10= 0.0082 
C"= 19.16 

Project No: 138455 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received 
Moisture Content: 14.1 YO 

(no specification provided) 

Location: No. 4-805/9F-2, 81 .O-81.5' Date: 09- 1 1-06 

Tested By: BB Checked By: SV 



- 
GRAIN SIZE DISTRIBUTION TEST DATA 911 212006 

Xent: Battelle 
'roject: Monitoring Well Installations 
'roject Number: 138455 
_ocation: No. 4-805/9F-2,8 1 .O'-8 1.5' 
Ulaterial Description: brown silty SAND (visual) 
late: 09- 1 1-06 
resting Remarks: As Received 

rested bv: BB 
Moisture Content: 14.1% 

Checked bv: SV 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 
and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (gams) Finer 

1005.10 226.69 0.00 .75 
S O  

.315 
#4 

# I O  
50.49 0.00 0.00 #20 

#40 
#60 

# I O 0  
#200 

0.00 100.0 
4.09 99.5 
4.09 99.5 
7.09 99.1 

10.40 98.7 
0.64 97.4 
2.60 93.6 
8.32 82.4 

20.85 57.9 
3 I .76 36.6 

-~ ~~ 

Hydrometer test uses material passing# 10 ~ 

Percent passing # l o  based upon complete sample +8.7 
Weight of hydrometer sample 60.49 
Hygroscopic moisture correction: 

Moist weight and tare = 53.18 
Dry weight and tare = 53.13 
Tare weight = 3 1.67 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 5  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 4 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual Corrected Eff. Diameter 
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) 

1 .oo 21.5 15.0 9.8 0.0134 15.0 13.8 0.0498 
2.00 21.5 
5.00 21.5 

15.00 21.5 
30.00 21.5 
60.00 21.5 

120.00 21.5 
250.00 21.5 

1440.00 22.0 

13.0 
12.0 
11.0 
10.5 
10.0 
9.5 
9.0 
8.0 

7.8 0.0134 
6.8 0.01 34 
5.8 0.01 34 
5.3 0.01 34 
4.8 0.01 34 
4.3 0.0134 
3.8 0.0134 
2.9 0.01 33 

3.0 14.2 0.0356 
2.0 14.3 0.0227 
1.0 14.5 0.0132 
0.5 14.6 0.0093 
0.0 14.7 0.0066 
9.5 14.7 0.0047 
9.0 14.8 0.0033 
8.0 15.0 0.0014 

Percent 
Finer 

19.2 
15.3 
13.3 
11.3 
10.4 
9.4 
8.4 
7.4 
5.7 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.9 0.9 0.4 5. I 57.0 62.5 30.2 6.4 36.6 

DIO 

0.0082 

I 0.62 I 19.16 I 3.25 I 

D15 D20 D30 D50 D60 D60 D65 D90 D95 

0.0334 0.05 12 0.0648 0.1 I78 0.1574 0.2360 0.2687 0.3268 0.5022 

BOWSER-MORNER, INC. 

Fineness 
Modulus CU C C  



/ 

GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand 
% +3" Coarse , Fine Coarse1 Medium Fine 

0.0 48.2 I 14.2 4.3 1 11.5 1 6.1 

~- % Fines ________ 
Silt i Clay- 

13.3 i 2.4 - 

SIEVE 

SIZE 
2.0 

1 .so 
1 .o 
.7s 
S O  
.375 
#4 

#10 
#20 
#40 
#60 
#IO0 
#200 

BOWSER-MORNER, INC. 

PERCENT 

FINER 

- 'lien': Battelle 
Project: Monitoring Well lnstallations 

100.0 
85.1 
60.2 
51.8 
45.0 
43.2 
37.6 
33.3 
26.5 
21.8 
18.7 
16.8 
15.7 

Dayton, Ohio 

SPEC.* 

PERCENT 

Project No: 138455 

Location: No. 5-805/2F-1, 17.0'-18.0' 

PASS? 

(X=NO) 
Material Description 

brown silty GRAVEL with sand (visual) 

PL= 
Atterbera Limits 

LL= PI= 

Coefficients 
D85= 38.0330 D60= 25.2628 D.50' 17.4086 
D30' 1.291 6 Dq 5= 0.0688 D10= 0.0308 1 
C,= 821.26 C,= 2.15 

uscs= 
Classification 

AASHTO= 

Remarks 
A s  Received Moisture Content: 9.7% 

Date: 9- 14-06 

Tested By: BB Checked By: SV 



c 

c 

c- 

GRAIN SIZE DISTRIBUTION TEST DATA 912112006 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 5-805/2F-I, 17.0'- 18.0' 
Material Description: brown silty GRAVEL with sand (visual) 
Date: 9- 14-06 
Testing Remarks: As Received Moisture Content: 9.7% 
Tested bv: BB Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1703.20 225.32 0.00 2.0 
1 .so 

1 .O 
.75 
.so 

.375 
#4 

# I O  
50.94 0.00 0.00 #20 

#40 
#60 

#IO0  
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
220.1 1 85.1 
587.57 60.2 
71 1.70 51.8 
813.00 45.0 
839.80 43.2 
921.80 37.6 
986.30 33.3 

10.38 26.5 
17.60 21.8 
22.36 18.7 
25.20 16.8 
26.97 15.7 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample =33.3 
Weight of hydrometer sample -50.94 
Hygroscopic moisture correction: 

Moist weight and tare = 49.99 
Dry weight and tare = 49.36 
Tare weight = 28.22 
Hygroscopic moisture =3.0% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.1 64 x Rm 

Elapsed Temp. 
Time (min.) (deg. C 

1 .oo 22.0 
2.00 22.0 
5.00 22.0 

15.00 22.0 
30.00 22.0 
60.00 22.0 

120.00 22.0 
250.00 22.0 

1440.00 21.0 

Actual 
Reading 

22.0 
20.0 
17.0 
13.0 
12.0 
11.0 
10.0 
9.0 
8.0 

Corrected 
Reading 

17.4 
15.4 
12.4 
8.4 
7.4 
6.4 
5.4 
4.4 
3.2 

Eff. 

0.0133 22.0 12.7 
0.0133 20.0 13.0 
0.0133 17.0 13.5 
0.0133 13.0 14.2 
0.0133 12.0 14.3 
0.0133 11.0 14.5 
0.0133 10.0 14.7 
0.0133 9.0 14.8 
0.0135 8.0 15.0 

K Rm Depth 
Diameter Percent 

(mm.1 Finer 

0.0474 11.7 
0.0340 10.4 
0.02 19 8.3 
0.0 129 5.7 
0.0092 5.0 
0.0065 4.3 
0.0047 3.6 

3 .O 0.0032 
0.00 14 2.1 

BOWS ER-M 0 RN E R, INC. 



Gravel Sand 
Fine Total Coarse Medium Fine Total 

0.0 48.2 14.2 62.4 4.3 11.5 6.1 21.9 

Cobbles 
Coarse 

Fines 
Silt Clay Total 

13.3 2.4 15.7 

I 5.58 1 821.26 1 2.15 I 

D l  0 Dl 5 D20 D30 D50 

0.0308 0.0688 0.3 177 1.2916 17.4086 

BOWSER-MORNER, INC. 

D60 D80 D85 D90 D95 

25.2628 35.1456 38.0330 41.5232 45.7794 

Fineness 
Modulus CU CC 



50 

60 

70 

80 

% Gravel 
Coarse ~ Fine 

0.0 22.3 1 24.7 

% +3" 

c 

I 
1 

.- 
W 

% Fines -~ % Sand 
Coarse1 Medium I Fine Silt I Clay 

7.3 I 14.2 8.5 19.4 I 3.6 

I 

PERCENT 

FINER 

g o b  

100 

SPEC.* PASS? 

PERCENT (X=NO) 

I 
I - 
I 
I 

Dayton, Ohio 

I 
I 
L 

I 

I 
I 

-. 

Project No: 138455 

GRAIN SIZE DISTRIBUTION REPORT 

0 01 

j 

I 1  I 

l i  

I !  
I /  

I 

I I 

I 

' i  

I 

& 
0.001 

SI EVE 

SIZE 
2.0 
1 S O  
1 .o 
.75 
S O  
,375 
#4 
#IO 
#20 
#40 
#60 

# I O 0  
#200 

t 
(no specification provided) 

Location: No. 5-805/2F-2, 18.0'19.0' 

Material Description 
brown silty GRAVEL with sand (visual) 

Atterberq Limits 
PL= LL= PI= 

Coefficients 
D85= 24.1736 D60= 8.8548 D50= 3.3026 
D30= 0.3407 Dq 5' 0.0302 D10= 0.0136 
C,= 649.05 C,= 0.96 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 9.5% 

Date: 9- 14-06 

B 0 W S E R-M 0 RN E R, I N C . "'en': Batte'*e It Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/21 1200e 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 5-805/2F-2, 18.0'1 9.0' 
Material Description: brown silty GRAVEL with sand (visual) 

Date: 9-1 4-06 
Testing Remarks: As Received Moisture Content: 9.5% 
Tested by: BB Checked by: SV 

Dry 
Sample 
and Tare 
(grams) 

1934.50 

50.07 

Tare 
(grams) 

226.73 

0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 2.0 
1 s o  

1 .o 
.75 
S O  

,375 
#4 

# I O  
#20 
#40 
#60 

#loo 
#200 

0.00 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
135.46 
235.97 
380.47 
561.95 
662.20 
803.00 
927.60 

9.50 
15.50 
19.35 
21.96 
24.90 

Percent 
Finer 

100.0 
92. I 
86.2 
77.7 
67.1 
61.2 
53.0 
45.7 
37.0 
31.5 
28.0 
25.6 
23.0 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 45.7 
Weight of hydrometer sample 60.07 
Hygroscopic moisture correction: 

Moist weight and tart? = 53.98 
Dry weight and tare = 53.88 
Tare weight = 3 I .67 
Hygroscopic moisture =0.5% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 46.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 22.0 25.0 20.4 0.0133 25.0 
2.00 22.0 22.0 17.4 0.0133 22.0 
5.00 22.0 18.0 13.4 0.0133 18.0 

15.00 22.0 15.0 10.4 0.0133 15.0 
30.00 22.0 12.0 7.4 0.0133 12.0 
60.00 22.0 11.0 6.4 0.0133 11.0 

120.00 22.0 9.0 4.4 0.0133 9.0 

2.2 
2.7 
3.3 
3.8 
4.3 
4.5 
4.8 

Diameter 
(mm.1 

0.0465 
0.0335 
0.0217 
0.01 28 
0.0092 
0.0065 
0.0047 

Percent 
Finer 

18.7 
16.0 
12.3 
9.5 
6.8 
5.9 
4.0 

250.00 22.0 9.0 4.4 0.0133 9.0 14.8 0.0032 4.0 
1440.00 21 .o 8.0 3.2 0.0135 8.0 15.0 0.0014 2.9 

BOWSER-MORNER, INC. 



c 

Cobbles 

0.0 

c 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

22.3 24.7 47.0 7.3 14.2 8.5 30.0 19.4 3.6 23.0 

0.0136 I 0.0302 I 0.0534 I 0.3407 I 3.3026 I 8.8548 I 20.4656 I 24.1736 I 33.2163 1 43.0693 

Fineness 
Modulus 

649.05 

BOWSER-MORNER, INC. 



- 
GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand 
Fine Coarse( Medium 1 Fine Coarse I % +3" 

0.0 18.2 1 5.8 3.9 I 7.4 I 4.1 

80 - 

70 - 

1 60- 

* 50 - 
i 
! 
i 4 0 -  

% Fines 
~~ 

Silt I Clay - 
18.1 i 42.5 

BOWSE R-MORN ER, I NC. 

SIEVE 

SIZE 
1.5 
1 .o 
.75 
S O  

.375 
#4 

#10 
#20 
#40 
#60 

#loo 
#200 

- 'Iient: Battelle 
Project: Monitoring Well Installations 

PERCENT 

FINER 
100.0 
81.8 
81.8 
81.3 
79.2 
76.0 
72.1 
67.6 
64.7 
63.1 
61.5 
60.6 

Dayton, Ohio 

t 
(no specification provided) 

Project No: 138455 

SPEC.* 

PERCENT 

Location: No. 5-805/8F- 1, 74.0'-75.0' 

PASS? 

(X=NO) i 
c 

Material Description 
brown gravelly CLAY with sand (visual) 

I 

Atterbera Limits 
PL= LL= PI= 

Coefficients I 
I D85= 28.5081 D60' D50= 0.0094 

D30' Dl 5= D1 o= 
C,= 1 C,= 
Classification 

uscs= AASHTO= 

Remarks 
As Received Moisture Content: 29.4% 

- 
Date: 9- 14-06 

Tested By: BB Checked By: SV 
- 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 5-805/8F-1,74.0'-75.0' 
Material Description: brown gravelly CLAY with sand (visual) 
Date: 9-14-06 
Testing Remarks: As Received Moisture Content: 29.4% 
Tested bv: BB Checked bv: SV 

1011 212006 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 
and Tare Tare Tare Weight Opening Retained 
(grams) (grams) (grams) Size (grams) 

689.10 228.69 0.00 I .5 0.00 
I .O 84.02 
.75 84.02 
S O  85.92 

.375 95.69 
#4 10.34 

# I O  28.51 
50.69 0.00 0.00 #20 3.17 

#40 5.19 
#60 6.33 
#IO0 7.48 
if200 

Percent 
Finer 

100.0 
81.8 
81.8 
81.3 
79.2 
76.0 
72. I 
67.6 
64.7 
63.1 
61.5 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample =72.1 
Weight of hydrometer sample 60.69 
Hygroscopic moisture correction: 

Moist weight and tare = 56.28 
Dry weight and tare = 55.02 
Tare weight = 3 1.22 
Hygroscopic moisture =5.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =4.5 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (rnin.) (deg. C.) Reading Reading K Rm Depth (mm.) 

9.5 0.0410 
9.7 0.0292 
9.7 0.0186 
0. I 0.0109 
0.2 0.0078 
0.4 0.0055 
0.7 0.0040 
0.9 0.0028 

1440.00 21 .o 32.0 27.7 0.0135 32.0 11.0 0.0012 

Elapsed Temp. Actual Corrected Eff. Diameter 

37.4 0.0133 41.5 
36.4 0.0133 40.5 
35.9 0.0133 40.0 
33.9 0.0133 38.0 
32.9 0.0133 37.0 
31.9 0.0133 36.0 
29.9 0.0133 34.0 
28.9 0.0133 33.0 

1 .oo 
2.00 
5.00 

15.00 
30.00 
60.00 

120.00 
250.00 

22.0 41.5 
22.0 40.5 
22.0 40.0 
22.0 38.0 
22.0 37.0 
22.0 36.0 
22.0 34.0 
22.0 33.0 

Percent 
Finer 

56.0 
54.5 
53.8 
50.8 
49.3 
47.8 
44.8 
43.3 
41.4 

BOWSER-MORNER, INC. 



~~ 

Cobbles 

0.0 
- 

Gravel Sand Fines 

18.2 5.8 24.0 3.9 7.4 4. I 15.4 18.1 42.5 60.6 
Total Coarse Medium Fine Total Silt Clay Total I . Coarse Fine 

1- I I I I 0.0094 I 1 10.5710 I 28.5081 I 31.8789 I 34.9600 I 
Fineness 
Modulus 

- 

BOWSER-MORNER, INC. 

- 



GRAIN SIZE DISTRIBUTION REPORT 

Yo +3" 

0.0 

% Gravel % Sand % Fines 
Coarse 1 Fine Coarse/ Medium I Fine Silt 1 Clay 
25.6 ~ 24.7 7.1 I 12.3 2.0 14.0 I 14.3 

SIEVE 

SIZE 
1.50 
1 .o 
.75 
.50 

.375 
#4 

#10 
#20 
#40 
#60 
#I00 
#200 

B 0 WS E R-MO RN E R, I NC. 

PERCENT 1 SPEC.' 1 PASS? 

'lien': Battelle 
Project: Monitoring Well Installations 

83.8 
74.4 
62.6 
58.3 
49.7 
42.6 
33.2 
30.3 
29.4 
28.8 
28.3 

Dayton, Ohio 

Material DescriDtion 
brown silty GRAVEL with sand (visual) 

Project No: 138455 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 26.2820 D60= 10.8996 D50= 4 3947 
D30= 0.361 7 D11j= 0.0030 D l  o= 
C,= CC- 

Classification 
uscs= AASHTO= 

Remarks 
As Received Moisture Content: 20.3% 

Date: 9- 14-06 

(no specification provided) 

Location: NO. 5-805/8F-2, 75.0'-76.0' 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Xent: Battelle 
'roject: Monitoring Well Installations 
'roject Number: 138455 
-0cation: No. 5-805/8F-2,75.0'-76.0' 
Waterial Description: brown silty GRAVEL with sand (visual) 
3ate: 9- 14-06 
resting Remarks: As Received Moisture Content: 20.3% 
rested bv: BB Checked by: SV 

Dry 
Sample 
and Tare 
(grams) 

844.40 

50.50 

Tare 

232.14 
(grams) 

0.00 

Cumulative Cumulative 
Pan Sieve Weight 

Tare Weight Opening 
(grams) Size 

0.00 1 S O  
1 .o 
.75 
S O  

.375 
#4 

#10 
0.00 #20 

#40 
#60 

# I O 0  
m-m 

- Retained Percent 
(grams) Finer 

0.00 100.0 
99.36 83.8 

156.86 74.4 
228.94 62.6 
255.56 58.3 
308.01 49.7 
35 1.40 42.6 

1 1.09 33.2 
14.56 30.3 
15.66 29.4 
16.38 28.8 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample 42 .6  
Weight of hydrometer sample $0.50 
Hygroscopic moisture correction: 

Moist weight and tare = 54.56 
Dry weight and tare = 54.02 
Tare weight = 30.02 
Hygroscopic moisture 12.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 22.0 37.5 32.9 0.0133 37.5 10.1 
2.00 22.0 36.0 31.4 0.0133 36.0 10.4 
5.00 22.0 34.5 29.9 0.0133 34.5 10.6 

15.00 22.0 29.0 24.4 0.0133 29.0 11.5 
30.00 22.0 26.0 21.4 0.0133 26.0 12.0 
60.00 22.0 25.5 20.9 0.0133 25.5 12.1 

120.00 22.0 23.0 18.4 0.0133 23.0 12.5 
250.00 22.0 22.0 17.4 0.0133 22.0 12.7 

1440.00 21.0 20.0 15.2 0.0135 20.0 13.0 

Diameter 
mm.1 

0.0424 
0.0303 
0.0194 
0.0117 
0.0084 
0.0060 
0.0043 
0.0030 
0.00 1 3 

Percent 
Finer 

28.4 
27.1 
25.8 
21.1 
18.5 
18.0 
15.9 
15.0 
13.1 

BOWSER-MORNER, INC. 



c 
Gravel Sand 

Coarse Fine Total Coarse Medium Fine Total 

0.0 25.6 24.7 50.3 7.1 12.3 2.0 21.4 

Cobbles Fines 
Silt Clay Total 

14.0 14.3 28.3 

D l  0 O15 D20 D30 D50 D60 Dao DB5 D95 

Fineness 
Modulus 

0.0030 

BOWSER-MORNER, INC. 

0.0105 0.361 7 4.8947 10.8996 22.7212 26.2820 29.9440 33.8362 



I GRAIN SIZE DISTRIBUTION REPORT -1 

% Sand % Gravel 
Coarse I Fine Coarse] Medium I Fine 

3.9 

% +3" 

SIEVE I PERCENT I SPEC.' 1 PASS? 

V" Fines 
- - m y  

_ _ ~  
Silt 

39.9 j 11.2 0.0 6.7 1 19.5 8.5 1 10.3 

SIZE 
I .5 

FINER PERCENT (X=NO) ' 
100.0 

* (no specification provided) 

S O  
.375 
#4 
#10 
#20 
#40 
#60 

1 

I 
Material Description 

browniwhite gravelly SILT with sand (visual) 

89.6 
83.8 
73.8 
65.3 
58.7 
55.0 
53.1 

Atterbera Limits 
PL= LL= PI= 

#loo 
#200 

Coefficients 

I D50' 0.0492 D85= 10.0925 D60' 1.0328 
D30= C "= 0.0114 D15= C,= 0.0057 D1 o= 

51.7 
51.1 

Classification 
uscs= AASHTO= 

Remarks 
As Received Moisture Content: 20.3% 

Date: 9- 15-06 

I1 Dayton, Ohio (1 Project No: 138455 

Tested By: BB Checked By: SV 



c 

L 

.rr 

GRAIN SIZE DISTRIBUTION TEST DATA 

Xent: Battelle 

'roject: Monitoring Well Installations 

'roject Number: 138455 
_ocation: No. 5-805/8F-3,76.0'-77.0' 
lllaterial Description: browdwhite gravelly SILT with sand (visual) 

late: 9- 1 5-06 
resting Remarks: As Received Moisture Content: 20.3% 
rested bv: BB Checked by: SV 

912112006 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

856.90 226.24 0.00 I .5 
1 .o 
.75 
S O  

375  
#4 

#10 
50.55 0.00 0.00 #20 

#40 
#60 

#loo 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
25.44 
42.02 
65.32 

102.38 
164.92 
2 18.72 

5.14 
7.99 
9.44 

10.5 1 
10.98 

Percent 
Finer 

100.0 
96.0 
93.3 
89.6 
83.8 
73.8 
65.3 
58.7 
55.0 
53.1 
51.7 
51.1 

dydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample =65.3 
Weight of hydrometer sample 40.55 
Hygroscopic moisture correction: 

Moist weight and tare = 49.61 
Dry weight and tare = 49.38 
Tare weight = 27.97 
Hygroscopic moisture = I .  I % 

9utomatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 22.0 43.0 37.4 0.0133 43.0 9.2 
2.00 22.0 41.0 35.4 0.0133 41.0 9.6 
5.00 22.0 38.0 32.4 0.0133 38.0 10.1 

15.00 22.0 29.0 23.4 0.0133 29.0 11.5 
30.00 22.0 23.0 17.4 0.0133 23.0 12.5 
60.00 22.0 18.0 12.4 0.0133 18.0 13.3 

120.00 22.0 16.0 10.4 0.0133 16.0 13.7 
250.00 22.0 15.0 9.4 0.0133 15.0 13.8 

1440.00 20.0 14.0 8.0 0.0136 14.0 14.0 

Diameter 
(mm.1 

0.0405 
0.0291 
0.0189 
0.01 17 
0.0086 
0.0063 
0.0045 
0.003 1 
0.0013 

Percent 
Finer 

48.9 
46.2 
42.3 
30.6 
22.7 
16.2 
13.6 
12.3 
10.4 

BOWS ER-M 0 RN ER, I NC. 



Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay I Total - 

6.7 19.5 ' 26.2 8.5 10.3 3.9 22.7 39.9 11.2 I 51.1 

I Dl0 D15 D20 I D30 I D50 

- 
BOWSER-MORNER, INC. 

D60 I D80 DM I D90 D95 I 
0.0057 0.0077 0.01 14 0.0492 1.0328 7.7422 10.0925 12.9999 23.0332 
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GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand % Fines 
Fine Coarse 1 Fine ]Coarse1 Medium I Silt I Clay 

SIEVE 

SIZE 

0.0 

.75 

.50 
,375 
#4 
#IO 
#20 
#40 
#60 
#loo 
#ZOO 

0.0 1 19.6 I 10.8 1 18.8 1 27.0 19.6 I 4.2 

PERCENT 1 SPEC.^ 1 PASS? 

FINER PERCENT IX=NO) 

Dayton, Ohio 

100.0 
96.9 
91.8 
80.4 
69.6 
59.7 
50.8 
44.4 
33.8 
23.8 

Project No: 138455 

t 
(no specification provid 

Location: No. 6-885/2F-1, 18.0'-19.0' 

Material Description 
gray silty SAND with gravel (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 6.4408 D60= 0.8680 D50= 0.3929 
D30= 0.1 161 D15= 0.0446 D10= 0.0185 
C,= 46.90 C,= 0.84 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 7.7% 

Date: 9- 19-06 

B 0 W S E R-M 0 RN E R, I N C . 
Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/21/2006 

Zlient: Battelle 
'roject: Monitoring Well Installations 
Project Number: 138455 
Location: No. 6-885/2F-I, 18.0'-19.0' 
Material Description: gray silty SAND with gravel (visual) 
Date: 9- 19-06 
Testing Remarks: As Received Moisture Content: 7.7% 
Tested by: BB Checked by: SV 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 
and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (grams) Finer - 
991.00 237.82 0.00 .75 

.50 
.375 

#4 
# I O  

50.18 0.00 0.00 #20 
#40 
#60 

# I O 0  
#200 

Hydrometer test uses material passing# I O  
Percent passing # I O  based upon complete sample 69 .6  
Weight of hydrometer sample %O. 18 
Hygroscopic moisture correction: 

Moist weight and tare = 50.20 
Dry weight and tare = 50.15 
Tare weight = 28.24 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

0.00 100.0 
23.64 96.9 
61.46 91.8 

147.91 80.4 
229.02 69.6 

7.1 1 59.7 
13.53 50.8 
18.17 44.4 
25.81 33.8 
32.99 23.8 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 20.5 16.5 11.6 0.0136 16.5 
2.00 20.5 15.0 10.1 0.0136 15.0 
5.00 20.5 13.0 8.1 0.0136 13.0 

15.00 20.5 11.0 6. I 0.0136 11.0 
30.00 20.5 10.0 5.1 0.0136 10.0 
60.00 20.5 9.5 4.6 0.0136 9.5 

120.00 21 .o 9.0 4.2 0.0135 9.0 
250.00 21.0 8.0 3.2 0.0135 8.0 

1440.00 20.0 8.0 3.0 0.0136 8.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

13.6 
13.8 
14.2 
14.5 
14.7 
14.7 
14.8 
15.0 
15.0 

Diameter 
(mm.1 

0.0500 
0.0357 
0.0228 
0.01 33 
0.0095 
0.0067 
0.0047 
0.0033 
0.00 14 

Percent 
Finer 

16.1 
14.0 
11.2 
8.4 
7.0 
6.3 
5.8 
4.4 
4.1 

BOWSER-MORNER, INC. 



h 

L 

L 

~ ~ ~ ~~ 

Gravel 
Coarse Fine Total 

0.0 0.0 19.6 19.6 

Cobbles 

L 

~ 

Sand Fines 
Coarse Medium Fine Total Silt Clay Total 

10.8 18.8 27.0 56.6 19.6 4.2 23.8 

r 

D10 Dl 5 D20 D30 D50 

0.01 85 0.0446 0.0623 0.1 161 0.3929 

D60 D80 D85 D90 D95 

0.8680 4.6309 6.4408 8.6227 1 1.2874 

Fineness 
Modulus CU 

2.57 1 46.90 I 0.84 

CC 

BOWSER-MORNER, INC. 



1 GRAIN SIZE DISTRIBUTION REPORT -1 

% Gravel % Sand 
Yo +3" Coarse 1 Fine Coarse] Medium ' Fine 

9.2 ~ 23.7 

SIEVE 

SIZE 
.375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

_ _ r ~  % Fines ____ 
Silt 1 Clay- 
55.3 I 7.7 0.0 0.0 I 1.9 2.2 I 

5 

PERCENT SPEC.. 
FINER PERCENT 

100.0 
98.1 
95.9 
91.9 
86.7 
81.7 
73.6 
63 .O 

t 
(no specification provided) 

PASS? 

(X=NO) 

I 

I 
I 

Material Description 
gray sandy SILT (visual) 

I 
Atterbera Limits 

PL= LL= PI= 

BOWSE R-MORN ER , IN C. 

Dayton, Ohio 

i Coefficients 
D50= 0.0422 
D 1 o= 0.0048 D85= 0.3434 D60' D30= 0.0172 D15= 0.0090 

I 
C,= C,= 

'lien': Battelle 
Project: Monitoring Well Installations 

Project No: 138455 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 13.5% 

Date: 9- 19-06 

Checked By: SV Tested By: BB 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 6-885/2F-2, 19.0'-20.0' 
Material Description: gray sandy SILT (visual) 
Date: 9- 19-06 
Testing Remarks: As Received Moisture Content: 13.5% 
Tested by: BB Checked by: SV 

9/22/2006 

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

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

921.30 229.69 0.00 .375 
#4 

# I O  
50.38 0.00 0.00 #20 

#40 
#60 

#I00 
#200 

~ 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
12.80 
28.15 
2.1 1 
4.85 
7.48 

1 1.74 
17.31 

Percent 
Finer 

100.0 
98.1 
95.9 
91.9 
86.7 
81.7 
73.6 
63.0 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample =95.9 
Weight of hydrometer sample 60.38 
Hygroscopic moisture correction: 

Moist weight and tare = 52.49 
Dry weight and tare = 52.42 
Tare weight = 30.02 
Hygroscopic moisture 4 . 3 %  

Automatic temperature correction 
Composite correction (fluid densitv and meniscus heiaht) at 20 deq. C 4 .0  - .  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

- 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

I .oo 20.5 32.0 27.1 0.0136 32.0 
2.00 20.5 28.0 23.1 0.0136 28.0 
5.00 20.5 24.0 19.1 0.0136 24.0 

15.00 20.5 16.0 11.1 0.0136 16.0 
30.00 20.5 13.0 8. I 0.0136 13.0 
60.00 20.5 11.0 6.1 0.0136 11.0 

120.00 21.0 10.0 5.2 0.0135 10.0 
250.00 21 .o 9.0 4.2 0.0135 9.0 

1440.00 20.0 9.0 4.0 0.0136 9.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

11.0 
11.7 
12.4 
3.7 
4.2 
4.5 
4.7 
4.8 
4.8 

Diameter 
mm.1 

0.045 I 
0.0328 
0.0213 
0.01 29 
0.0093 
0.0067 
0.0047 
0.0033 
0.00 14 

Percent 
Finer 

51.7 
44.1 
36.4 
21.1 
15.4 
11.6 
9.9 
8.0 
7.6 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Cobbles Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.0 1.9 1.9 2.2 9.2 23.7 35.1 55.3 7.7 63.0 

- 

Fineness 
Modulus 

Dl0 Dl 5 D20 D30 D50 

0.0048 0.0090 0.0 123 0.01 72 0.0422 

D60 D80 D85 D90 D95 

- 0.2221 0.3434 0.6491 1.5432 



0 

10 

20 

30 

I 
! 40 

! 50 

1 
! 60 
I 

7c 

8C 

9c 

101 

% Gravel % Sand 
% +3" Coarse 1 Fine Coarse1 Medium ~ Fine 

0.0 0.0 0.0 0.5 1 5.9 I 56.9 

GRAIN SIZE DISTRIBUTION REPORT 

% Fines 
Silt I Clay 

26.7 ~ 10.0 

100 ID 

BOWSER-MORN ER, I NC. 

Dayton, Ohio 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 

SIEVE 

SIZE 
,375 
#4 

# 10 
#20 
#40 
#60 
# loo  
#ZOO 

PERCENT 

FINER 
100.0 
100.0 
99.5 
98.1 
93.6 
77.5 
53.8 
36.7 

* (no specification provided) 

SPEC.* 

PERCENT 

Location: No. 6-855/2F-l, 30.0'-31.0' 

PASS? 

(X=NO) 
Material Description 

brown silty SAND (visual) 

Atterbera Limits 
PL= LL= Pi= 

Coefficients 
D85= 0.3033 0.1736 D50= 0.1 341 

D1 o= 0.0020 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 9.5% 

Date: 9- 19-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/21 1200- 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 6-855/2F- 1,30.0'-3 1 .O' 
Material Description: brown silty SAND (visual) 
Date: 9- 19-06 
Testing Remarks: As Received Moisture Content: 9.5% 
Tested by: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

939.70 232.21 0.00 .375 
#4 

# I O  
50.44 0.00 0.00 #20 

#40 
#60 

#IO0  

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
0.25 100.0 
3.28 99.5 
0.75 98.1 
3 .OO 93.6 

11.18 77.5 
23.1 8 53.8 

#200 3 1.86 36.7 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample =99.5 
Weight of hydrometer sample 60.44 
Hygroscopic moisture correction: 

Moist weight and tare = 50.61 
Dry weight and tare = 50.55 
Tare weight = 27.97 
Hygroscopic moisture 4 . 3 %  

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 20.5 18.0 13.1 0.0136 18.0 
2.00 20.5 16.0 11.1  0.0136 16.0 
5.00 20.5 15.0 10.1 0.0136 15.0 

15.00 20.5 13.0 8. I 0.0136 13.0 
30.00 20.5 13.0 8.1 0.0136 13.0 
60.00 20.5 12.0 7.1 0.0136 12.0 

120.00 21 .o 11.0 6.2 0.0135 11.0 
250.00 21.0 10.0 5.2 0.0135 10.0 

1440.00 20.0 10.0 5.0 0.0136 10.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

13.3 
13.7 
13.8 
14.2 
14.2 
14.3 
14.5 
14.7 
14.7 

Diameter 
mm.1 

0.0495 
0.0355 
0.0226 
0.01 32 
0.0093 
0.0066 
0.0047 
0.0033 
0.0014 

Percent 
Finer 

25.9 
21.9 
19.9 
16.0 
16.0 
14.0 
12.2 
10.2 
9.8 

BOWSER-MORNER, INC. 



L. 

t 

c 

Gravel 

21 

Sand Fines 

Y 

0.0 0.0 0.0 0.0 0.5 5.9 56.9 63.3 26.7 10.0 36.7 

D10 Dl 5 020 D30 D50 

0.0020 0.0077 0.0229 0.0588 0.1341 

D60 D80 D85 D90 D95 

0.1736 0.2653 0.3033 0.3589 0.4656 

Fineness 
Mod u I u s 

86.45 

BOWSER-MORNER, INC. 
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GRAIN SIZE DISTRIBUTION REPORT 

0 1  

! 

l i  
I 

I 

I 
I 

i 
~ 

I 

I ~ 

I 1 -  

I i TI I I 

1 

% Gravel 
-Fine % +3" 

0.0 0.0 I 0.2 

SIEVE 

SIZE 
.375 
#4 

# I O  
#20 
#40 
#60 

#IO0 
#200 

% Sand % Fines 
Coarse1 Medium [ Fine Silt I Clay 

~ 

0.2 1 3.7 I 55.9 30.3 I 9.7 - 

PERCENT 

FINER 
100.0 
99.8 
99.6 
99.3 
95.9 
80.7 
56.1 
40.0 

BOWS E R-MO RN E R, IN C . 

* (no specification provided) 

'lien': Batte'le 
Project: Monitoring Well Installations 

SPEC.* 

PERCENT 

Dayton, Ohio 

Location: No. 6-855/2F-2,3 1 .O'-32.0' 

Project No: 138455 

PASS? 

(X=NO) I 
Material Description 

gray silty SAND (visual) 

Atterberq Limits 
PL= LL= PI= 

Coefficients 
D85= 0.2773 D60= 0.1647 D50= 0.12 14 

D15= 0.01 2 1 D1 o= 0.0024 D30= 0.0561 
C,= 69.69 c,= 8.08 

Classification 

Remarks 

uscs= AASHTO= 

As Received Moisture Content: 10.7% 

I 

Date: 9- 19-04 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/21/2006 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 6-855/2F-2,31 .O'-32.0' 
Material Description: gray silty SAND (visual) 
Date: 9- 19-06 
Testing Remarks: As Received Moisture Content: 10.7% 
Tested by: BB Checked by: SV 

- -~ 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

926.60 226.98 0.00 .375 
#4 

# I O  
50.35 0.00 0.00 #20 

#40 
860 

#IO0 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
1.54 99.8 
2.69 99.6 
0.14 99.3 
1.90 95.9 
9.54 80.7 

2 1.99 56.1 
#200 30.1 1 40.0 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample +9.6 
Weight of hydrometer sample 60.35 
Hygroscopic moisture correction: 

Moist weight and tare = 49.24 
Dry weight and tare = 49.12 
Tare weight = 28.55 
Hygroscopic moisture =O.6% 

Automatic temperature correction 
ComDosite correction (fluid density and meniscus height) at 20 deg. C =5.0 - .  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

- 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rrn 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 20.5 18.0 13.1 0.0136 18.0 
2.00 20.5 15.0 10.1 0.0136 15.0 
5.00 20.5 14.0 9.1 0.0136 14.0 

15.00 20.5 13.0 8.1 0.0136 13.0 
30.00 20.5 11.0 6.1 0.0136 11.0 
60.00 20.5 11.0 6.1 0.0136 11.0 

120.00 21 .o 10.0 5.2 0.0135 10.0 
250.00 21.0 10.0 5.2 0.0135 10.0 

1440.00 20.0 9.5 4.5 0.0136 9.5 

Elapsed Temp. Actual Corrected Eff. 
Depth 

13.3 
13.8 
14.0 
14.2 
14.5 
14.5 
14.7 
14.7 
14.7 

Diameter Percent 
mm.1 Finer 

0.0495 26.0 
0.0357 20.0 
0.0227 18.0 
0.0132 16.1 
0.0094 12.1 
0.0067 12.1 
0.0047 10.3 
0.0033 10.3 
0.001 4 8.9 

BOWSER-MORNER, INC. 



- 
Gravel Sand Fines 
Fine Total Coarse Medium Fine Total Silt Clay Total Cobbles 

Coarse 

0.0 0.0 0.2 0.2 0.2 3.7 55.9 59.8 30.3 9.7 40.0 

- 

D10 Dl 5 D20 D30 D50 D60 DB0 DB5 

0.0024 0.0121 0.0356 0.0561 0.1214 0.1647 0.2459 0.2773 

D90 D95 

- 0.3227 0.4028 



GRAIN SIZE DISTRIBUTION REPORT 

% +3" 

0.0 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

X Gravel % Sand % Fines 
Coarse i Fine Coarse1 Medium I Fine Silt 1 Clay 

0.0 1 1.9 0.9 I 25.3 I 53.2 14.6 1 4.1 

SIEVE PERCENT I SPEC.* I PASS? 

SIZE FINER 1 PERCENT I (X=NO) 

Location: No. 6-855/2F-3,32.0-33.0' 

.75 

Material Description 
brown silty SAND (visual) 

100.0 

Atterbera Limits 
P L= LL= PI= 

.50 
.375 
#4 
#10 
#20 
#40 
#60 

#IO0 
#200 

Coefficients 
D85= 0.5965 D60= 0.3375 D50= 0.28 12 
D30= 0.18 18 D15= 0.0619 D1 o= 0.0405 
C,= 8.33 C,= 2.42 

98.8 
98.6 
98.1 
97.2 
93.1 
71.9 
43.8 
24.7 
18.7 

uscs= 

BOWS E R-MO RN E R, I N C . 
Dayton, Ohio 

Classification 
AASHTO= 

"'en': Battelle 
Project: Monitoring Well Installations 

Project No: 138455 

Remarks 
As Received Moisture Content: 1 1.4% 

Date: 9- 19-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9121/2QQc 

Xient: Battelle 
Droject: Monitoring Well Installations 
Droject Number: 138455 
-0cation: No. 6-855l2F-3, 32.0'-33.0' 
Material Description: brown silty SAND (visual) 
Date: 9- 19-06 
resting Remarks: As Received Moisture Content: 11.4% 
rested bv: RE3 Checked bv: SV 

Dry 

(grams) 

Sample 
and Tare 

Cumulative 
Pan Sieve 

(grams) (grams) Size 
Tare Tare Weight Opening 

962.00 238.09 0.00 .75 
.50 

.375 
#4 

#10 
50.74 0.00 #20 

#40 
#60 

# I O 0  
#200 

0.00 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
8.39 

10.35 
13.94 
20.05 
2.16 

13.22 
27.88 
37.84 
40.98 

Percent 
Finer 

100.0 
98.8 
98.6 
98. I 
97.2 
93.1 
71.9 
43.8 
24.7 
18.7 

- 

Hydrometer test uses material passing#lO 
Percent passing # l O  based upon complete sample +7.2 
Weight of hydrometer sample 60.74 
Hygroscopic moisture correction: 

Moist weight and tare = 50.1 1 
Dry weight and tare = 50.06 
Tare weight = 28.81 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 20.5 11.0 6.1 0.0136 11.0 
2.00 20.5 10.0 5.1 0.0136 10.0 
5.00 20.5 9.0 4.1 0.0136 9.0 

15.00 20.5 9.0 4.1 0.0136 9.0 
30.00 20.5 9.0 4.1 0.0136 9.0 
60.00 20.5 9.0 4.1 0.0136 9.0 

120.00 21.0 8.0 3.2 0.0135 8.0 
250.00 21.0 7.0 2.2 0.0135 7.0 

1440.00 20.5 7.0 2.1 0.0136 7.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

14.5 
14.7 
14.8 
14.8 
14.8 
14.8 
15.0 
15.1 
15.1 

Diameter Percent 
mm.1 Finer 

0.05 16 11.7 
0.0367 9.7 
0.0233 7.8 
0.0135 7.8 
0.0095 7.8 
0.0067 7.8 
0.0048 6.1 
0.0033 4.2 
0.00 I4 4.0 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

I D1O I D15 I D20 I D30 I D50 I D60 I I D85 1 D90 I D95 I 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 1.9 1.9 0.9 25.3 53.2 79.4 14.6 4.1 18.7 

0.0405 

Fineness 
Modulus 

0.06 19 0.0838 0.1818 0.28 I2  0.3375 0.5 149 0.5965 0.7213 0.9868 

BOWSER-MORNER, INC. 



._ 

GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand ._ %. +3" Coarse 1 Fine Coarse/ Medium I Fine 

0.0 0.0 1 0.3 0.8 I 1.6 I 19.5 

% Fines 
Silt I clay 
69.7 / 8.1 

SIEVE 

SIZE 
,375 
#4 

#10 
#20 
#40 
#60 
#loo 
#200 

BOWSE R-M 0 RN E R, IN C. 

Dayton, Ohio 

PERCENT 

FINER 
100.0 
99.7 
98.9 
98.1 
97.3 
96.3 
92.9 
77.8 

'lien': 
Project: Monitoring Well lnstallations 

Project No: 138455 

-7 (no specification provided) 

SPEC.* 

PERCENT 

Location: No. 6-855/2F-4,37.O1-38.0' 

PASS? 

(X=NO) 
Material Description 

brown SILT with sand (visual) 

PL= 
Atterbera Limits 

LL= PI= 

Coefficients 
Dg5= 0.0895 D60' 
D30= 0.0282 D15= 0.01 10 

D50= 0.0483 
Dqo= 0.0067 I 

C,= C,= 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 14.8% 

Date: 9- 19-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 6-855f2F-4, 37.0'-38.0' 
Material Description: brown SILT with sand (visual) 

Date: 9- 19-06 
Testing Remarks: As Received Moisture Content: 14.8% 
Tested by: BB Checked by: SV 

9/21/2006 

~~ ~ ~ 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

794.50 113.71 0.00 ,375 
#4 

# I O  
50.42 0.00 0.00 #20 

#40 
#60 

#IO0 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
2.32 
7.18 
0.42 
0.84 
1.33 
3.07 

Percent 
Finer 

100.0 
99.7 
98.9 
98.1 
97.3 
96.3 
92.9 

i n  Rn 77 R 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample =98.9 
Weight of hydrometer sample 40.42 
Hygroscopic moisture correction: 

Moist weight and tare = 51.03 
Dry weight and tare = 50.94 
Tare weight = 28.33 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = I52H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 20.5 29.0 24.1 0.0136 29.0 
2.00 20.5 23.0 18.1 0.0136 23.0 
5.00 20.5 17.0 12.1 0.0136 17.0 

15.00 20.5 13.0 8.1 0.0136 13.0 
30.00 20.5 12.0 7.1 0.0136 12.0 
60.00 20.5 10.0 5.1 0.0136 10.0 

120.00 21 .o 9.5 4.7 0.0135 9.5 
250.00 21.0 9.0 4.2 0.0135 9.0 

1440.00 20.5 9.0 4.1 0.0136 9.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

11.5 
12.5 
13.5 
14.2 
14.3 
14.7 
14.7 
14.8 
14.8 

Diameter Percent 
(mm.1 Finer 

0.0461 47.4 
0.0339 35.6 
0.0223 23.8 
0.0132 15.9 
0.0094 13.9 
0.0067 10.0 
0.0047 9.2 
0.0033 8.2 
0.0014 8.0 

BOWSER-MORNER, INC. 



Gravel Sand 
Coarse Fine Total Coarse Medium Fine Total 

0.0 0.0 0.3 0.3 0.8 1.6 19.5 21.9 

Cobbles - 
Fines 

Silt Clay Total 

69.7 8.1 77.8 

~~ 

D l  0 Dl 5 D20 D30 D50 

0.0067 0.01 10 0.01 85 0.0282 0.0483 

D60 D80 b 5  D90 D95 I 
0.0786 0.0895 0.1 117 0.1983 



GRAIN SIZE DISTRIBUTION REPORT 

% +3" 

0.0 

% Gravel % Sand % Fines 
Coarse ~ Fine Coarse1 Medium I Fine Silt i Clay 

SIEVE 

SIZE 
#4 

#10 
#20 
#40 
#60 
#loo 
#200 

- 

0.0 1 0.0 

PERCENT SPEC.' PASS? 

FINER PERCENT (X=NO) 
100.0 
99.9 
99.7 
99.5 
99.1 
93.3 
54.3 

0.1 I 0.4 I 45.2 50.1 1 4.2 

(no specification providi 

Dayton, Ohio 

Location: No. 6-855/2F-5,38.0'-39.0' 

Project No: 138455 

Material DeSCriDtiOn 
gray sandy SILT (visual) 

Atterbera Limits 
PL= LL= Pi= 

Coefficients 
D50= 0.070 1 D85= 0.1232 0.08 19 

D30= 0.0490 D15= 0.0293 D 1 o= 0.0 1 33 
C,= 6.15 c,= 2.20 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 15.6% 

Date: 9- 1 9-06 

11 Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

3ient: Battelle 

'roject: Monitoring Well  Installations 

'roject Number: 138455 
-0cation: No. 6-855l2F-5, 38.0'-39.0' 
Material Description: gray sandy SILT (visual) 

Date: 9- 19-06 
resting Remarks: As Received Moisture Content: 15.6% 
rested by: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

722.80 112.1 1 0.00 #4 
#IO 

50.40 0.00 0.00 #20 
#40 
#60 

# I O 0  
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
0.54 99.9 
0.10 99.7 
0.20 99.5 
0.42 99.1 
3.35 93.3 

23.01 54.3 

Hydrometer test uses material passing# I O  
Percent passing # I O  based upon complete sample *9.9 
Weight of hydrometer sample $0.40 
Hygroscopic moisture correction: 

Moist weight and tare = 48.95 
Dry weight and tare = 48.91 
Tare weight = 28.46 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual 
Time (min.) (deg. C.) Reading 

I .oo 20.5 20.0 
2.00 20.5 14.0 
5.00 20.5 12.0 

15.00 20.5 10.0 
30.00 20.5 8.5 
60.00 20.5 8.0 

120.00 21.0 7.5 
250.00 21 .o 7.0 

1440.00 20.5 7.0 

Corrected 
Reading K 

15.1 0.0136 
9.1 0.0136 
7.1 0.01 36 
5.1 0.0 136 
3.6 0.0136 
3.1 0.01 36 
2.7 0.0135 
2.2 0.0135 
2.1 0.01 36 

Rm 

20.0 
14.0 
12.0 
10.0 
8.5 
8.0 
7.5 
7.0 
7.0 

Eff. 
Depth 

13.0 
14.0 
14.3 
14.7 
14.9 
15.0 
15.1 
15.1 
15.1 

Diameter Percent 
(mm.1 Finer 

0.0489 29.9 
0.0359 18.0 
0.0230 14.0 
0.0 134 10.1 
0.0096 7.1 
0.0068 6.1 
0.0048 5.3 
0.0033 4.3 
0.0014 4. I 

BOWSER-MORNER, INC. 



k 

Cobbles 

0.0 

Y 

5. 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.0 0.0 0.1 0.4 45.2 45.7 50.1 4.2 54.3 



I GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand 
Fine Coarse: Medium I Fine Coarse 1 % +3" 

3.6 

% Fines 
Silt 7%; 

21.1 1 67.9 

Material DeSCriDtiOn 
brown CLAY (visual) 

0.0 0.0 2.2 

PL= 

D85' 
D30' C,= 

1 .7  ~ 3.5 i 

uscs= 

BOWSER-MORN ER, INC. 

Atterbera Limits 
LL= PI= 

'lien': 
Project: Monitoring Well Installations 

Coefficients 
D60' D50' 
Dl 5= D1 o= 
C,= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 3 1.5% 

Tested By: BB Checked By: SV 
- 



GRAIN SIZE DISTRIBUTION TEST DATA 9/21/2006 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 6-805/10F-1,91 .O'-92.0' 
Material Description: brown CLAY (visual) 
Date: 9-1 5-06 
Testing Remarks: As Received Moisture Content: 3 1.5% 
Tested by: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

690.80 232.89 0.00 S O  
.375 

#4 
# I O  

50.78 0.00 0.00 #20 
#40 
#60 

#loo 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
4.49 99.0 

10.19 97.8 
18.04 96.1 

1.18 93.8 
1.81 92.6 
2.26 91.8 
2.81 90.7 
3.74 89.0 

Hydrometer test uses material passing#lO 
Percent passing #10 based upon complete sample q6.1 
Weight of hydrometer sample 60.78 
Hygroscopic moisture correction: 

Moist weight and tare = 48.94 
Dry weight and tare = 47.77 
Tare weight = 28.44 
Hygroscopic moisture =6.1 YO 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 6 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = I52H 

Hydrometer effective depth equation: L 4 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 22.0 49.0 43.4 0.0133 49.0 8.3 
2.00 22.0 48.0 42.4 0.0133 48.0 8.4 
5.00 22.0 47.0 41.4 0.0133 47.0 8.6 

15.00 22.0 44.0 38.4 0.0133 44.0 9.1 
30.00 22.0 43.0 37.4 0.0133 43.0 9.2 
60.00 22.0 42.0 36.4 0.0133 42.0 9.4 

120.00 22.0 41.0 35.4 0.0133 41.0 9.6 
250.00 22.0 40.0 34.4 0.0133 40.0 9.7 

1440.00 20.0 39.0 33.0 0.0136 39.0 9.9 

Diameter 

0.0383 
0.0273 
0.01 74 
0.01 04 
0.0074 
0.0053 
0.0038 
0.0026 
0.001 1 

hm.1 
Percent 
Finer 

87.1 
85. I 
83.1 
77.1 
75.0 
73.0 
71.0 
69.0 
66.1 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.0 2.2 2.2 1.7 3.5 3.6 8.8 21.1 67.9 89.0 

Cobbles - 

Fineness 
Modulus 

Dl 0 D15 D20 D30 D50 D60 

I BOWSER-MORNER, INC. 

D80 D85 D90 D95 I 
0.1130 1.3487 I - 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand 
Fine Coarse; Medium I Fine 

0.0 31.3 ~ 13.2 3.9 1 6.7 3.4 
Coarse j % +3" 

1 1c 

% Fines 
Silt 1 Clay 

I 5.2 36.3 I 

L 
- 

0. 

FINER 
100.0 

I 0.001 

PERCENT (X=NO) 

BOWSER-MORNER, INC. 

Dayton, Ohio 

SIEVE 

SIZE 
1.5 
1 .o 
.75 
.50 
.375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

1 

'Iient: Battelle 
Project: Monitoring Well Installations 

Project No: 138455 

PERCENT 1 SPEC.' 1 PASS? 

81.2 
68.7 
63.3 
60.5 
55.5 
51.6 
46.9 
44.9 
44.0 
43.1 
41.5 

(no specification provided) 

Location: No. 6-805/103-2,92.0-93.0' 

Material Description 
brown silty GRAVEL (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 27.4979 D60= 9.0802 D50= 1.5092 

D15= 0.0177 DIO= 0.0125 
c,= 0.01 

Classification 

Remarks 

uscs= AASHTO= 

As Received Moisture Content: 1 1.2% 

Date: 9- 19-06 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well lnstallations 
Project Number: 138455 
Location: No. 6-805/1 OF-2, 92.0’-93.0’ 
Material Description: brown silty GRAVEL (visual) 
Date: 9-1 9-06 
Testing Remarks: As Received Moisture Content: 1 1.2% 
Tested by: BB Checked by: SV 

-- 

9/211200- 

Dry 
Sample 

and Tare 
(gams) 

881.90 

50.24 

Tare 
(grams) 

22 I .69 

0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(gams) Size 

0.00 1.5 
I .O 
.75 
5 0  

.375 
#4 

# I O  
0.00 #20 

#40 
#60 

#loo 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
124.24 
206.97 
242.49 
260.98 
293.87 
3 19.84 

4.53 
6.49 
7.34 
8.20 
9.8 1 

Percent 
Finer 

100.0 
81.2 
68.7 
63.3 
60.5 
55.5 
51.6 
46.9 
44.9 
44.0 
43.1 
41.5 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample 31 .6  
Weight of hydrometer sample 40.24 
Hygroscopic moisture correction: 

Moist weight and tare = 55.21 
Dry weight and tare = 55.09 
Tare weight = 31.67 
Hygroscopic moisture =OS% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 20.5 38.0 33.1 0.0136 38.0 10.1 
2.00 20.5 31.0 26. I 0.0136 31.0 11.2 
5.00 20.5 23.0 18.1 0.0136 23.0 12.5 

15.00 20.5 15.0 10.1 0.0136 15.0 13.8 
30.00 20.5 13.0 8. I 0.0136 13.0 14.2 
60.00 20.5 11.5 6.6 0.0136 11.5 14.4 

120.00 21.0 11.0 6.2 0.0135 11.0 14.5 
250.00 21 .o 10.0 5.2 0.0135 10.0 14.7 

1440.00 20.0 10.0 5.0 0.0136 10.0 14.7 

Diameter 

0.0430 
0.032 1 
0.02 15 
0.01 30 
0.0093 
0.0066 
0.0047 
0.0033 
0.0014 

(mm.1 
Percent 

Finer 

34.1 
26.9 
18.6 
10.4 
8.3 
6.8 
6.4 
5.3 
5. I 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 31.3 13.2 44.5 3.9 6.7 3.4 14.0 36.3 5.2 41.5 

Cobbles 

D l  0 Dl 5 D20 

0.0125 0.01 77 0.023 1 

D30 D50 D60 D80 D85 D90 D95 

0.0364 1 SO92 9.0802 24.7937 27.4979 30.5948 34.1206 

BOWSER-MORNER, INC. 





GRAIN SIZE DISTRIBUTION TEST DATA 912112006 

Client: Battelle 

Project: Monitoring Well  Installations 

Project Number: 138455 
Location: No. 7-885/1F-1,28.0'-29.0' 
Material Description: gray silty SAND (visual) 

Date: 9-20-06 
Testing Remarks: As Received Moisture Content: 16.6% 
Tested bv: BB Checked bv: SV 

Cumulative 
Pan Sieve 

Dry 
Sample 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

93 1.20 228.22 0.00 .so 
.375 

#4 
# I O  

50.46 0.00 0.00 #20 
#40 
#60 

# I O 0  

Cumulative 
Weight 

Retained 
(grams) 

0.00 
3.27 

18.87 
47.42 
2.23 
4.09 
9.85 

22.91 

Percent 
Finer 

100.0 
99.5 
97.3 
93.3 
89.1 
85.7 
75.1 
50.9 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample +3.3 
Weight of hydrometer sample 30.46 
Hygroscopic moisture correction: 

Moist weight and tare = 49.20 
Dry weight and tare = 49.07 
Tare weight = 28.32 
Hygroscopic moisture =O.6% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual Corrected Eff. Diameter 
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) 

1 .oo 21 .o 14.0 10.2 0.0135 14.0 14.0 0.0504 
2.00 21 .o 11.0 7.2 0.0135 11.0 14.5 0.0363 
5.00 21.0 11.0 7.2 0.0135 11.0 14.5 0.0229 

15.00 21.0 10.0 6.2 0.0135 10.0 14.7 0.0133 
30.00 21.0 9.0 5.2 0.0135 9.0 14.8 0.0095 
60.00 21.0 9.0 5.2 0.0135 9.0 14.8 0.0067 

120.00 21.0 9.0 5.2 0.0135 9.0 14.8 0.0047 
250.00 20.5 8.0 4.1 0.0136 8.0 15.0 0.0033 

1440.00 19.5 8.0 3.9 0.0137 8.0 15.0 0.0014 

Percent 
Finer 

18.9 
13.3 
13.3 
11.5 
9.6 
9.6 
9.6 
7.6 
7.2 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 

0.0 2.7 2.7 4.0 7.6 54.4 66.0 24.0 7.3 31.3 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total - 

D l  0 Dl 5 

0.0 104 0.04 19 

I 0.99 I 17.46 I 2.73 

D20 D30 D50 D60 DE0 D85 D90 

0.0524 0.07 19 0.1467 0.1818 0.2927 0.3948 1.0465 2.8336 } 

- 
BOWSER-MORNER, INC. 

Fineness 
Modulus CU C C  



Y 

% +3" 

0.0 

V 

% Gravel % Sand % Fines 
Coarse I Fine Coarse1 Medium I Fine Silt I Cla 

0.0 1 13.9 6.4 1 15.3 I 46.2 12.0 I 6.2 

Y 

FINER 
100.0 
94.8 
91.5 
86.1 
79.7 
73.9 
64.4 
51.3 
27.8 
18.2 

U 

PERCENT 

c 

c 

B 0 WS E R-MO RN E R, IN C . L Client: Battel'e 
Project: Monitoring Well Installations 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Dayton, Ohio 

GRAIN SIZE DISTRIBUTION REPORT 
0 0 0  

Project No: 138455 

SIEVE 

SIZE 
.75 
S O  

.375 
#4 
#IO 
#20 
#40 
#60 

#loo 
#200 

PERCENT I SPEC., I PASS? 

- 
(no specification provided) 

Location: No. 7-855/1F-1, 51.0'-51.5' 

(X=NO) 
Material Description 

gray silty SAND (visual) 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
D85= 4.1055 D60= 0.3338 D50= 0.2425 
D30= 0.1 592 D15= 0.0629 Dqo= 0.0393 
C,= 8.50 c,= 1.93 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 10.7% 

Date: 9-20-06 

Tested By: BB Checked By: SV 



9'21/200F ! GRAIN SIZE DISTRIBUTION TEST DATA 

Xent: Battelle 
'roject: Monitoring Well Installations 
'roject Number: 138455 
-0cation: No. 7-855/1F-l, 51.0'-51.5' 
Vlaterial Description: gray silty SAND (visual) 
Date: 9-20-06 
resting Remarks: As Received Moisture Content: 10.7% 
rested bv: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

932.40 230.20 0.00 .75 
S O  

.375 
#4 

# I O  
50.70 0.00 0.00 #20 

#40 
#60 

#I00 
#Zoo 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
36.37 94.8 
59.54 91.5 
97.77 86.1 

142.32 79.7 
3.69 73.9 
9.75 64.4 

18.09 51.3 
33.02 27.8 
39. I0 18.2 

Hydrometer test uses material passing# 10 
Percent passing # l O  based upon complete sample =79.7 
Weight of hydrometer sample 30.70 
Hygroscopic moisture correction: 

Moist weight and tare = 52.69 
Dry weight and tare = 52.56 
Tare weight = 3 1.20 
Hygroscopic moisture =O.6% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =4.0 

Meniscus correction only =o.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 21.0 11.0 7.2 0.0135 11.0 14.5 
2.00 21.0 10.0 6.2 0.0135 10.0 14.7 
5.00 21.0 10.0 6.2 0.0135 10.0 14.7 

15.00 21.0 9.0 5.2 0.0135 9.0 14.8 
30.00 21.0 9.0 5.2 0.0135 9.0 14.8 
60.00 21.0 8.0 4.2 0.0135 8.0 15.0 

120.00 21 .o 8.0 4.2 0.0135 8.0 15.0 
250.00 20.5 8.0 4.1 0.0136 8.0 15.0 

1440.00 19.5 8.0 3.9 0.0137 8.0 15.0 

Diameter 
(mm.) 

0.05 13 
0.0365 
0.023 1 
0.0134 
0.0095 
0.0067 
0.0048 
0.0033 
0.00 I4 

Percent 
Finer 

11.4 
9.8 
9.8 
8.2 
8.2 
6.6 
6.6 
6.4 
6.1 

BOWSER-MORNER, INC. 



U 

Cobbles 

0.0 

Y 

Gravel Sand Fines 
Total Silt Clay Total 

0.0 13.9 13.9 6.4 15.3 46.2 67.9 12.0 6.2 18.2 
Coarse Fine Total Coarse Medium Fine 

c 

c 

D l  0 

0.0393 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

2.0858 4.1055 8.0914 12.8857 0.0629 0.0883 0.1592 0.2425 0.3338 

Fineness 
Mod u I us CU CC 

I 2.10 I 8.50 I 1.93 I 

BOWSER-MORNER, INC. 



I 

GRAIN SIZE DISTRIBUTION REPORT 

% Gravel 
% +3" Coarse Fine 

0.0 2.3 I 6.6 

% Fines --.---___- % Sand 
Silt 1 Clap- 

6.3 \ 0.7 
Coarse ~ Medium 1 Fine 

10.3 I 36.2 37.6 

SPEC.' 

PERCENT 

PASS? 

(X=NO) 
SIEVE 

SIZE 
1 .o 
.75 
S O  

,375 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 

Material Description 
gray poorly graded SAND with silt 

PERCENT 

FINER 
100.0 
97.7 
95.5 
95.2 
91.1 
80.8 
70.0 
44.6 
15.7 
8.5 
7 .O 

PL= 

BOWSER-MORNER, INC. 

Atterberq Limits 
LL= PI= 

._ 'Iient: Batte'le 
Project: Monitoring Well lnstallations 

Coefficients 
D85= 2.8425 D60= 0.5970 D50= 0.4712 
D30= 0.331 5 D15= 0.2449 DIO= 0.1960 I 
C,= 3.05 C,= 0.94 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
As Received Moisture Content: 13.0% 

I 

- 
Date: 9-20-06 

Tested By: BB Checked By: SV 
- 



9/22/2006 GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Nurn ber: 138455 
Location: No. 7-8554 F-2, 56.5'-57.0' 
Material Description: gray poorly graded SAND with s i l t  
Date: 9-20-06 
USCS Classification: SP-SM 
Testing Remarks: As Received Moisture Content: 13.0% 
Tested by: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

933.00 232.98 0.00 I .o 
.75 
S O  

.375 
#4 

# I O  
50.69 0.00 0.00 #20 

#40 
#60 

# I O 0  
#200 

Hydrometer test uses material passing#lO 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
16.33 97.7 
31.51 95.5 
33.79 95.2 
62.21 91.1 

134.23 80.8 
6.79 70.0 

22.69 44.6 
40.82 15.7 
45.37 8.5 
46.3 1 7.0 

Percent passing # l o  based upon complete sample 40.8 
Weight of hydrometer sample $0.69 
Hygroscopic moisture correction: 

Moist weight and tare = 53.31 
Dry weight and tare = 53.21 
Tare weight = 28.55 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.5 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 46.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.0 8.0 2.7 0.0135 8.0 15.0 
2.00 21.0 7.0 1.7 0.0135 7.0 15.1 
5.00 21.0 6.5 I .2 0.0135 6.5 15.2 

15.00 21.0 6.5 1.2 0.0135 6.5 15.2 
30.00 21.0 6.5 I .2 0.0135 6.5 15.2 
60.00 21.0 6.5 I .2 0.0135 6.5 15.2 

120.00 21.0 6.5 1.2 0.0135 6.5 15.2 
250.00 20.5 6.0 0.6 0.0136 6.0 15.3 

1440.00 19.5 6.0 0.4 0.0137 6.0 15.3 

BOWSER-MORNER, INC. 

Diameter 
(mm.1 

0.0522 
0.037 1 
0.0235 
0.0136 
0.0096 
0.0068 
0.0048 
0.0034 
0.0014 

Percent 
Finer 

4.3 
2.7 
1.9 
1.9 
1.9 
I .9 
1.9 
0.9 
0.6 



Gravel Sand 
Coarse Fine Total Coarse Medium Fine Total 

0.0 2.3 6.6 8.9 10.3 36.2 37.6 84.1 

Cobbles 
Fines 1 

~~ 

Silt C W  Total 

6.3 0.7 7.0 

D l  0 Dl 5 D20 

0.1960 0.2449 0.2761 

D30 D50 D60 D80 D85 D90 D95 ' 
0.33 15 0.47 12 0.5970 1.8448 2.8425 4.2767 8.7437 ' 



0.001 

Yo Gravel % Sand 
Coarse ~ Fine Coarse1 Medium 1 Fine Yo +3" 

0.0 0.0 ~ 3.3 4.1 1 23.0 ~ 51.6 

Y. Fines 
Silt I Clay 
12.6 ; 5.4 

SIEVE 

SIZE 
S O  

.375 
#4 
#10 
#20 
#40 
#60 

#IO0 
#200 

I 

PERCENT I SPEC.* I PASS? 

BOWS ER-MORN ER, INC. 

FINER I PERCENT I (X=NO) 
100.0 

Client: 
Project: Monitoring Well Installations 

99.0 
96.7 
92.6 
85.5 
69.6 
38.5 
26.3 
18.0 

Dayton, Ohio Project No: 138455 

* (no specification provided) 

Location: No. 7-855/1F-3, 58.0'-58.5' 

Material Description 
gray silty SAND (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 0.8032 D60= 0.3595 D50= 0.3072 
p&=204;;96'5 D15= 0.0600 Dqo= 0.0146 

C,= 6.99 

Classification uscs= AASHTO= 

Remarks 
As Received Moisture Content: 12.4% 

Date: 9-20-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9121 1200 

Yient: Battelle 
'roject: Monitoring Well Installations 
'roject Number: 138455 
-0cation: No. 7-85511 F-3,58.0'-58.5' 
Material Description: gray silty SAND (visual) 
Date: 9-20-06 
resting Remarks: As Received Moisture Content: 12.4% 
rested by: BB Checked by: SV 

Dw Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

925.00 235.13 0.00 s o  
,375 

#4 
#10 

50.54 0.00 0.00 # 20 
#40 
#60 

# I O 0  

Cumulative 
Weight 

Retained 
(grams) 

0.00 
7.03 

22.76 
5 1.22 
3.84 

12.56 
29.54 
36.16 

Percent 
Finer 

100.0 
99.0 
96.7 
92.6 
85.5 
69.6 
38.5 
26.3 

- #200 40.70 18.0 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample q2 .6  
Weight of hydrometer sample 60.54 
Hygroscopic moisture correction: 

Moist weight and tare = 48.75 
Dry weight and tare = 48.65 
Tare weight = 28.24 
Hygroscopic moisture = O S %  

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at  20 deg. C 4 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = I  52H 

Hydrometer effective depth equation: L =I 6.294964 - 0.1 64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 21.0 11.0 7.2 0.0135 11.0 
2.00 21.0 10.0 6.2 0.0135 10.0 
5.00 21.0 10.0 6.2 0.0135 10.0 

15.00 21.0 9.0 5.2 0.0135 9.0 
30.00 21.0 8.0 4.2 0.0135 8.0 
60.00 21.0 8.0 4.2 0.0135 8.0 

120.00 21.0 8.0 4.2 0.0135 8.0 
250.00 20.5 7.0 3.1 0.0136 7.0 

1440.00 19.5 7.0 2.9 0.0137 7.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

14.5 
14.7 
14.7 
14.8 
15.0 
15.0 
15.0 
15.1 
15.1 

Diameter 
(mm.1 

0.05 13 
0.0365 
0.023 I 
0.01 34 
0.0095 
0.0067 
0.0048 
0.0033 
0.00 14 

Percent 
Finer 

13.2 
11.4 
11.4 
9.5 
7.7 
7.7 
7.7 
5.6 
5.3 

-- 

e 

BOWSER-MORNER, INC. 

- 



U 

Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 3.3 3.3 4.1 23.0 51.6 78.7 12.6 5.4 18.0 

D10 

0.0 146 

BOWSER-MORNER, INC. 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.0600 0.0875 0.1915 0.3072 0.3595 0.5722 0.8032 1.4078 3.1077 



Yo Sand 
Coarse 1 Fine Coarse/ Medium ! Fine 

Yo Gravel 
% +3" 

1.9 1 3.2 1 54.9 0.0 0.0 I 0.9 

SIEVE 

#40 

#200 

% Fines 
Silt I cia7 
35.4 1 3.7 

PERCENT 

FINER 
100.0 
99.1 
97.2 
95.7 
94.0 
91.4 
83.1 
39.1 

BOWSER-MORNER, INC. 

Dayton, Ohio 

SPEC.* 

PERCENT 

- 'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 

Location: No. 7-855/1F-4, 59.5'-60.0' 

PASS? 

(X=NO) 
Material Description 

gray silty SAND (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
Dg5= 0.1581 D60' 0.1010 D50= 0.0878 

D1 o= 0.0248 D 3 ~ = ~ 0 ~ ; 6 4 5  D15= 0.0336 
CIJ- C,= 1.66 

Classification 

Remarks 

uscs= AASHTO= 

As Received Moisture Content: 10.9% 

~ 

~ 

Date: 9-20-06 

TestedBy: BB Checked By: SV 



4 

c 

c 

GRAIN SIZE DISTRIBUTION TEST DATA 9/21/2006 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 7-85511 F-4, 59.5'-60.0' 
Material Description: gray silty SAND (visual) 

Date: 9-20-06 
Testing Remarks: As Received Moisture Content: 10.9% 
Tested by: BB Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

761 .SO 228. I6 0.00 .375 
#4 

# I O  
50.85 0.00 0.00 #20 

#40 
#60 

#loo 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
4.85 99.1 

14.93 97.2 
0.76 95.7 
1.67 94.0 
3.03 91.4 
7.36 83.1 

#200 3n 17 19 1 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample +7.2 
Weight of hydrometer sample 60.85 
Hygroscopic moisture correction: 

Moist weight and tare = 49.01 
Dry weight and tare = 48.89 
Tare weight = 27.97 
Hygroscopic moisture =O.6% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =6.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 4 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 21.0 16.0 10.2 0.0135 16.0 
2.00 21.0 14.0 8.2 0.0135 14.0 
5.00 21.0 10.5 4.7 0.0135 10.5 

15.00 21.0 10.0 4.2 0.0135 10.0 
30.00 21.0 10.0 4.2 0.0135 10.0 
60.00 21.0 9.0 3.2 0.0135 9.0 

120.00 21.0 8.5 2.7 0.0135 8.5 
250.00 20.5 8.0 2.1 0.0136 8.0 

1440.00 19.5 8.0 1.9 0.0137 8.0 

Elapsed Temp. Actual Corrected Eff. Diameter 
Depth (mm.) 

13.7 0.0498 
14.0 0.0357 
14.6 0.0230 
14.7 0.0133 
14.7 0.0094 
14.8 0.0067 
14.9 0.0047 
15.0 0.0033 
15.0 0.0014 

Percent 
Finer 

19.6 
15.7 
9.0 
8.0 
8.0 
6.1 
5. I 
4.0 
3.6 

BOWSER-MORNER, INC. 





GRAIN SIZE DISTRIBUTION REPORT 

% +3" 

0.0 

% Gravel % Sand - % Fines 
Silt ! Clay Coarse i Fine Coarse1 Medium ~ Fine 

0.0 i 0.0 0.0 I 0.1 I 65.4 25.3 1 9.2 

SIEVE 

(no specification provided) 

PERCENT I SPEC." I PASS? 

Location: No. 7-805/9F-1, 86.0'-87.0 

SIZE 
Material Description 

brown silty SAND (visual) FINER PERCENT (X=NO) 

Atterberq Limits 
PL= LL= PI= 

#20 
#40 
#60 

#IO0 
#200 Coefficients 

D85= 0.1985 D60= 0.1258 
D30= 0.0674 D15= 0.0087 
C,= 48.18 cc= 13.81 

D50= 0.104 1 
D1 o= 0.0026 

100.0 
99.9 
94.4 
69.7 
34.5 

uscs= 

Dayton, Ohio 

Classification 
AASHTO= 

Project No: 138455 

Remarks 
As Received Moisture Content: 12.2% 

Date: 9-2 1-06 

BOWSER-MORNER, INC. 11 Client: 11 Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 7-805/9F-I, 86.0'-87.0' 
Material Description: brown silty SAND (visual) 
Date: 9-2 1 -06 
Testing Remarks: As Received Moisture Content: 12.2% 
Tested by: BB Checked by: SV 

9/22/2001 

I 

- 

- 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

89 I .90 226.98 0.00 # I O  
50.73 0.00 0.00 #20 

#40 
#60 

#IO0 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
0.01 100.0 
0.07 99.9 
2.82 94.4 

15.35 69.7 
if200 37 25 34.5 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample =I 00.0 
Weight of hydrometer sample -50.73 
Hygroscopic moisture correction: 

Moist weight and tare = 48.97 
Dry weight and tare = 48.72 
Tare weight = 28.47 
Hygroscopic moisture = I  .2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C ~ 5 . 5  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Elapsed Temp. Actual 
Time (min.) (deg. C.) Reading 

1 .oo 21.0 16.0 
2.00 21.0 15.0 
5.00 21.0 13.0 

15.00 21 .o 13.0 
30.00 21.0 13.0 
60.00 21.0 12.0 

120.00 20.5 12.0 
250.00 20.5 11.0 

1440.00 19.5 10.0 

Corrected Eff. Diameter Percent 
Reading K Rm Depth (mm.) Finer 

10.7 0.0135 16.0 13.7 0.0498 21.3 
9.7 0.0135 15.0 13.8 0.0354 19.3 
7.7 0.0135 13.0 14.2 0.0227 15.3 
7.7 0.0135 13.0 14.2 0.0131 15.3 
7.7 0.0135 13.0 14.2 0.0093 15.3 
6.7 0.0135 12.0 14.3 0.0066 13.3 
6.6 0.0136 12.0 14.3 0.0047 13.1 
5.6 0.0136 11.0 14.5 0.0033 11 .1  
4.4 0.0137 10.0 14.7 0.0014 8.7 

BOWSER-MORNER, INC. 



b 

L 

Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine 1 Total Coarse Medium I Fine Total Silt 1 Clay I Total 

0.0 0.0 0.0 0.0 0.1 I 65.4 65.5 25.3 I 9.2 1 34.5 

D10 

0.0026 

BOWSER-MORNER, INC. 

Dl 5 020 D30 D50 D60 D80 D85 D90 D95 

0.0087 0.0435 0.0674 0.1041 0.1258 0.1 803 0.1985 0.221 2 0.2549 



I GRAIN SIZE DISTRIBUTION REPORT 

% Sand % Gravel 
Coarse 1 Fine Coarse, Medium i Fine 

% +3" 

PASS? 

FINER 
100.0 
100.0 

94.1 

Silt % Fines ' Clay 
28.5 I 9.P 

I Material Description 
brown silty SAND (visual) 

0.0 0.0 ~ 0.0 

Atterberq Limits 
PL= LL= PI= 

0.0 1 0.1 1 61.6 

BOWSER-MORNER, INC. 

Dayton, Ohio 

I 
Coefficients 

D85= 0.2073 D60= 0.1336 D50= 0.1036 
D15= 0.0174 D1 o= 0.0028 
C,= 10.27 

'lien': Batte'le 
Project: Monitoring Well Installations 

Project No: 138455 

Classification 
uscs= AASHTO= 

Remarks 
As Received Moisture Content: 12.5% 

Date: 9-2 1-06 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well  Installations 

Project Number: 138455 
Location: No. 7-805/9F-2, 87.0'-88.0' 
Material Description: brown silty SAND (visual) 

Date: 9-2 1-06 
Testing Remarks: As Received Moisture Content: 12.5% 
Tested by: BB Checked bv: SV 

9/22/2006 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

910.80 228. I9 0.00 # I O  
50.69 0.00 0.00 #20 

#40 
#60 

#IO0 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
0.01 
0.07 
3.00 

17.38 
3 1.28 

Percent 
Finer 

100.0 
100.0 
99.9 
94.1 
65.7 
38.3 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample =I 00.0 
Weight of hydrometer sample 60.69 
Hygroscopic moisture correction: 

Moist weight and tare = 5 1.85 
Dry weight and tare = 5 1.68 
Tare weight = 3 1.67 
Hygroscopic moisture =0.8% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deo. C =6.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual 
Time (min.) (deg. C.) Reading 

1 .oo 21.0 17.0 
2.00 21.0 15.0 
5.00 21.0 14.0 

15.00 21.0 13.0 
30.00 21.0 13.0 
60.00 21.0 12.0 

120.00 20.5 12.0 
250.00 20.5 11.0 

1440.00 19.5 11.0 

Corrected 
Reading K 

11.2 0.0135 
9.2 0.0135 
8.2 0.0135 
7.2 0.0135 
7.2 0.0135 
6.2 0.01 35 
6.1 0.01 36 
5.1 0.01 36 
4.9 0.0137 

Rm 

17.0 
15.0 
14.0 
13.0 
13.0 
12.0 
12.0 
11.0 
11.0 

Eff. 
Depth 

13.5 
13.8 
14.0 
14.2 
14.2 
14.3 
14.3 
14.5 
14.5 

BOWSER-MORNER, INC. 

Diameter Percent 
(mm.1 Finer 

0.0495 22.2 
0.0354 18.3 
0.0226 16.3 
0.01 3 I 14.3 
0.0093 14.3 
0.0066 12.3 
0.0047 12.1 
0.0033 10.1 
0.0014 9.7 



Gravel Sand Fines 
Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.0 0.0 0.0 0.0 0.1 61.6 61.7 28.5 9.8 38.3 

Cobbles . 
Coarse 

- 

BOWSER-MORNER, INC. 

- 

D l  0 Dl 5 D20 D30 D50 D60 D80 D85 

0.0028 0.0 1 74 0.044 1 0.0617 0.1036 0.1336 0.1906 0.2073 

D90 D95 

- 0.2276 0.2658 



GRAIN SIZE DISTRIBUTION REPORT 

- % Gravel % Sand 
Fine ‘Coarse Medium , Fine 

% +3” 
Coarse 1 

0.0 0.0 I 0.0 0.0 0.1 ~ 64.3 

% Fines 
Silt I Clay 
27.5 I 8.1 

SI EVE 

SIZE 
#10 
#20 
#40 
#60 
#loo 
#200 

PERCENT I SPEC.’ PASS? 

FINER I PERCENT 
100.0 

BOWSER-MORNER, INC. 

Dayton, Ohio 

(no specification provided) 

Location: No. 7-805/9F-3, 88.0’439.0’ 

“‘en‘: 
Project: Monitoring Well Installations 

Project No: 138455 

(X=NO) 
Material Description 

brown silty SAND (visual) 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
D85= 0.2029 D60= 0.1334 D50= 0.1066 
D30= 0.0662 D15= 0.0337 D10= 0.0055 
C,= 24.28 c,= 5.99 

Classification 

Re marks 

uscs= AASHTO= 

As Received Moisture Content: 12.7% 

Date: 9-2 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 7-80519F-3, 88.0'-89.0' 
Material Description: brown silty SAND (visual) 

Date: 9-2 1-06 
Testing Remarks: As Received Moisture Content: 12.7% 
Tested by: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

9 10.00 238.44 0.00 # I O  
50.45 0.00 0.00 #20 

#40 
#60 

#I00 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
0.01 100.0 
0.07 99.9 
2.38 95.3 

17.01 66.3 
#200 32.47 35.6 

Hydrometer test uses material passing# I O  
Percent passing # l o  based upon complete sample 400 .0  
Weight of hydrometer sample $0.45 
Hygroscopic moisture correction: 

Moist weight and tare = 49.27 
Dry weight and tare = 49.10 
Tare weight = 28.82 
Hygroscopic moisture =0.8% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.5 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I  6.294964 - 0. I64 x Rm 

Elapsed Temp. 
Time (min.) (deg. C.) 

I .oo 21.0 
2.00 21.0 
5.00 21.0 

15.00 21.0 
30.00 21 .o 
60.00 20.5 

120.00 20.5 
250.00 20.5 

1440.00 19.5 

Actual 
Reading 

15.0 
13.0 
12.0 
12.0 
11.0 
11.0 
10.0 
10.0 
9.0 

Corrected 
Reading 

9.7 
7.7 
6.7 
6.7 
5.7 
5.6 
4.6 
4.6 
3.4 

K 

0.0135 
0.0135 
0.0135 
0.0135 
0.0135 
0.01 36 
0.0136 
0.01 36 
0.01 37 

Rm 

15.0 
13.0 
12.0 
12.0 
11.0 
11.0 
10.0 
10.0 
9.0 

Eff. 
Depth 

13.8 
14.2 
14.3 
14.3 
14.5 
14.5 
14.7 
14.7 
14.8 

Diameter 

0.0501 
0.0359 
0.0228 
0.0132 
0.0094 
0.0067 
0.0047 
0.0033 
0.0014 

Wm.1 
Percent 

Finer 

19.3 
15.3 
13.3 
13.3 
11.3 
11.1  
9.1 
9.1 
6.7 

BOWSER-MORNER. INC. 



c 

L 

L 

Cobbles 

0.0 

1 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 0.0 0.0 0.0 0. I 64.3 64.4 27.5 8. I 35.6 

D l  0 

0.0055 

7 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.0337 0.05 14 0.0662 0.1066 0.1334 0.1 870 0.2029 0.22 19 0.2481 



I GRAIN SIZE DISTRIBUTION REPORT -1 

% Sand % Fines _ _  -__ 

0.0 0.0 1 
Fine % +3" 

SIEVE 

SIZE 
# I O  
#20 
#40 
#60 
#loo 
#200 

C l a r  Silt 

FINER PERCENT 

100.0 
100.0 

63.8 
29.1 

BOWS ER-MORN E R, I N C . 

0.0 [ 0.0 j 0.1 70.8 

'Iient: 
Project: Monitoring Well Installations 

I 
i 

(no specification provided) 

PASS? 

(X=NO) 
Material Description 

gray silty SAND (visual) 

Atterbercl Limits 
PL= LL= PI= 

Coefficients 
D85= 0.2045 D60' 0.1416 D50= 0.1 198 
D30= 0.0771 D15= 0.0393 D10= 0.0045 
C,= 31.75 C,= 9.41 

uscs= 
Classification 

AASHTO= 

Remarks I As Received Moisture Content: 12.5% 

I 
Date: 9-2 1-06 

Tested By: BB Checked By: SV 



L 

L.’ 

GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 7-80519F-4, 89.0’-90.0‘ 
Material Description: gray silty SAND (visual) 
Date: 9-2 1-06 
resting Remarks: As Received Moisture Content: 12.5% 
rested by: BB Checked by: SV 

9/22/2006 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

925.60 235.15 0.00 # I O  
50.74 0.00 0.00 #20 

#40 
#60 

#loo 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
0.0 1 100.0 
0.03 99.9 
2.36 95.3 

18.37 63.8 
29.1 

Hydrometer test uses material passing#lO 
Percent passing # I O  based upon complete sample =100.0 
Weight of hydrometer sample -50.74 
Hygroscopic moisture correction: 

Moist weight and tare = 49.33 
Dry weight and tare = 48.98 
Tare weight = 28.33 
Hygroscopic moisture =1.7% 

A utomatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =6.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 21.0 15.0 9.2 0.0135 15.0 
2.00 21.0 13.0 7.2 0.0135 13.0 
5.00 21.0 13.0 7.2 0.0135 13.0 

15.00 21 .o 12.0 6.2 0.0135 12.0 
30.00 21.0 12.0 6.2 0.0135 12.0 

Elapsed Temp. Actual Corrected 

60.00 20.5 
120.00 20.5 
250.00 20.5 

1440.00 19.5 

1 .o 5.1 0.0136 11.0 
1 .O 5.1 0.0136 11.0 
0.0 4.1 0.0136 10.0 
0.0 3.9 0.0137 10.0 

Eff. 
Depth 

13.8 
14.2 
14.2 
14.3 
14.3 
14.5 
14.5 
14.7 
14.7 

Diameter 
(mm.1 

0.0501 
0.0359 
0.0227 
0.0132 
0.0093 
0.0067 
0.0047 
0.0033 
0.00 14 

Percent 
Finer 

18.4 
14.4 
14.4 
12.4 
12.4 
10.2 
10.2 
8.1 
7.7 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Fine Total Coarse Medium Fine Total Silt Clay Total - Cobbles 

Coarse 

0.0 0.0 0.0 0.0 0.0 0.1 70.8 70.9 21.2 7.9 29.1 

D10 Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.0045 0.0393 0.0543 0.077 1 0.1 198 0.1416 0.1 894 0.2045 0.2227 0.2477 

Fineness 
Modulus 

3 1.75 

- 

BOWSER-MORNER, INC. 



40 

50 

60 

70 

% Gravel 
Coarse ~ Fine 

% +3" 

0.0 0.0 I 0.9 

90 8ok 
100 

% Sand % Fines 
Silt ~ Clay Coarse/ Medium j Fine 

0.6 I 29.0 i 60.9 6.7 ~ 1.9 

GRAIN SIZE DISTRIBUTION REPORT 

PERCENT 

FINER 

SPEC.* PASS? 

PERCENT (X=NO) 

SIEVE 

SIZE 
.50 

.375 
#4 

# I O  
#20 
#40 
#60 

#I00 
#200 

t 

BOWSER-MORNER, INC. 

Dayton, Ohio 

'lient: 
Project: Monitoring Well Installations 

Project No: 138455 

(no specification provided) 

Location: No. 7-805/10F-1,90.0'-91 .O' 

Material Description 
brown poorly graded SAND with silt 

Atterberq Limits 
PL= LL= PI= 

Coefficients 
D 85= 0.563 8 D60= 0.3743 D50= 0.33 11 
D30= 0.2554 D15= 0.1856 D10= 0.121 1 
C,= 3.09 c,= 1.44 

Classification 

Remarks 

uscs= AASHTO= 

As Received Moisture Content: 15.8% 

Date: 9-2 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/22/200(: 

Xent: Battelle 

2roject: Monitoring Well Installations 

Project Number: 138455 
-0cation: No. 7-805110F-1, 90.0'-91.0' 
Material Description: brown poorly graded SAND with s i l t  
Date: 9-21 -06 
Testing Remarks: As Received Moisture Content: 15.8% 
rested bv: BB Checked bv: SV 

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 

and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) 

858.40 230.14 0.00 .50 0.00 100.0 
.375 2.50 99.6 

Size (grams) Finer - 

#4 5.57 99.1 
# I O  9.46 98.5 

50.2 I 0.00 0.00 #20 1.25 96.0 
#40 14.77 69.5 
# 60 35.62 28.6 

#IO0 44.80 10.6 
# 2 M  45 81 8 6  

Hydrometer test uses material passing# I O  
Percent passing # lo  based upon complete sample +8.5 
Weight of hydrometer sample 60.2 1 
Hygroscopic moisture correction: 

Moist weight and tare = 49.00 
Dry weight and tare = 48.95 

Hygroscopic moisture =0.2% 
Automatic temperature correction 

Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Tare weight = 28.22 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm 

1 .oo 21.0 7.0 2.2 0.0135 7.0 
2.00 21.0 6.0 1.2 0.0135 6.0 
5.00 21.0 6.0 1.2 0.0135 6.0 

15.00 21.0 6.0 1.2 0.0135 6.0 
30.00 21.0 6.0 1.2 0.0135 6.0 
60.00 20.5 6.0 1.1 0.0136 6.0 

120.00 20.5 6.0 1.1 0.0136 6.0 
250.00 20.5 6.0 1.1 0.0136 6.0 

1440.00 19.5 6.0 0.9 0.0137 6.0 

Elapsed Temp. Actual Corrected Eff. 
Depth 

15.1 
15.3 
15.3 
15.3 
15.3 
15.3 
15.3 
15.3 
15.3 

BOWSER-MORNER, INC. 

Diameter 
mm.1 

0.0525 
0.0373 
0.0236 
0.01 36 
0.0096 
0.0069 
0.0048 
0.0034 
0.0014 

Percent 
Finer 

4.3 
2.3 
2.3 
2.3 
2.3 
2.1 
2.1 
2. I 
1.7 



L 

L 

L 

Gravel Sand 
Fine Total Coarse Medium Fine Total 

0.0 0.0 0.9 0.9 0.6 29.0 60.9 90.5 

Cobbles 
Coarse 

c 

Fines 
Silt Clay Total 

6.7 1.9 8.6 

L 

D10 D15 D20 D30 D50 D60 D80 D85 090 

0.121 1 0.1 856 0.2 128 0.2554 0.33 1 1 0.3743 0.5062 0.5638 0.6477 

095 

0.7975 

Fineness 
Modulus 

1.65 3.09 1.44 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel 
Coarse Fine 

0.0 12.1 i 27.4 

__ % +3" 
% Fines 

~ ~ __ % Sand 
Coarse! Medium I Fine Silt Clay 

12.0 1 9.5 ~ 23.9 13.2 1.9 

SIEVE 

SIZE 
1.5 
1 .o 
.75 
S O  
,375 
#4 

#10 
#20 
#40 
#60 

#IO0 
#200 

- 
~ 

BOWSER-MO RN ER, I NC. 

Dayton, Ohio 

PERCENT 

FINER 
100.0 
95.5 
87.9 
82.1 
75.6 
60.5 
48.5 
43.6 
39.0 
34.3 
24.1 
15.1 

'lien': 
Project: Monitoring Well Installations 

Project No: 138455 - 

(no specification provided) 

SPEC.* PASS? 

Location: No. 7-805/10F-2, 93.0'-94.0' 

Material Description 
brown silty SAND with gravel (visual) 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
D85= 15.9560 D60= 4.6265 D 50= 2.33 3 6 
D30= 0.2003 D15= 0.0746 D10= 0.0588 
C,= 78.64 C,= 0.15 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 8.6% 

Date: 9-2 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Xent: Battelle 

'roject: Monitoring Well Installations 

'roject Number: 138455 
-0cation: No. 7-805/10F-2,93.0'-94.0' 
Waterial Description: brown silty SAND with gravel (visual) 

Date: 9-2 1-06 
resting Remarks: As Received Moisture Content: 8.6% 
rested bv: BB Checked by: SV 

9/22/2006 

Dry 
Sample 

and Tare 
(grams) 

947.40 

50.22 

Tare 
(grams) 

233.30 

0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 1.5 
1 .O 
.75 
s o  

.375 
#4 

# I O  
0.00 #20 

#40 
#60 

8100 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
3 1.83 
86.71 

127.93 
174.24 
282.18 
367.66 

5.1 1 
9.84 

14.69 
25.30 
34.59 

Percent 
Finer 

100.0 
95.5 
87.9 
82.1 
75.6 
60.5 
48.5 
43.6 
39.0 
34.3 
24.1 
15.1 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 4 8 . 5  
Weight of hydrometer sample 30.22 
Hygroscopic moisture correction: 

Moist weight and tare = 55.29 
Dry weight and tare = 55.22 
Tare weight = 30.42 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 21.0 13.5 7.7 0.0135 13.5 14.1 
2.00 21 .o 12.0 6.2 0.0135 12.0 14.3 
5.00 21 .o 11.0 5.2 0.0135 11.0 14.5 

15.00 21.0 10.0 4.2 0.0135 10.0 14.7 
30.00 21 .o 9.0 3.2 0.0135 9.0 14.8 
60.00 20.5 8 .O 2.1 0.0136 8.0 15.0 

120.00 20.5 8.0 2.1 0.0136 8.0 15.0 
250.00 20.5 8.0 2.1 0.0136 8.0 15.0 

1440.00 19.5 8.0 I .9 0.0137 8.0 15.0 

Diameter 

0.0506 
0.0361 
0.0229 
0.0133 
0.0095 
0.0068 
0.0048 
0.0033 
0.00 14 

bm.1 
Percent 
Finer 

7.4 
6.0 
5.0 
4.0 
3.1 
2.0 
2.0 
2.0 
1.8 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 12.1 27.4 39.5 12.0 9.5 23.9 45.4 13.2 1.9 15.1 

Cobbles 

BOWSER-MORNER, INC. 

- 

D10 D15 D20 D30 D50 

0.0588 0.0746 0.1 089 0.2003 2.3336 

D60 D80 D85 D90 D95 

4.6265 11.4253 15.9560 20.7350 24.8245 - 



0- 
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GRAIN SIZE DISTRIBUTION REPORT 

~~ 

- 

- 

- 

- 

- 

- 

- 

- 

% Gravel % Sand 
Coarse I Fine Coarse1 Medium I Fine 

0.0 0.0 1 26.7 18.9 1 19.9 25.3 

% +3" 

SIEVE 

SIZE 
.75 
S O  

.375 
#4 
#IO 
#20 
#40 
#60 
#IO0 
#200 

% Fines 
Silt i Clay 

I 1.6 7.6 I 

PERCENT I SPEC.' I PASS? 

~~ 

BOWSER-MORN ER, IN C. 

Dayton, Ohio 

FINER I PERCENT 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 

100.0 
93.7 
85.9 
73.3 
54.4 
43.2 
34.5 
24.6 
17.2 
9.2 

t 
(no specification providi 

Location: No. 7-805l10F-3, 94.0'-95.0' 

(X=NO) 
Material Description 

brown poorly graded SAND with silt and gravel 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
085' 9.2029 D60= 2.601 4 D50= 1.535 1 
D30= 0.3332 D15= 0.124 1 D 1 o= 0.0797 
C,= 32.63 C,= 0.54 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
As Received Moisture Content: 7.8% 

Date: 9-2 1-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/21/200f 

Zlient: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 7-805/10F-3,94.0'-95.0' 
Material Description: brown poorly graded SAND with silt and gravel 
Date: 9-2 1 -06 
USCS Classification: SP-SM 
Testing Remarks: As Received Moisture Content: 7.8% 
Tested by: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1020.90 228.23 0.00 .75 
S O  

.375 
#4 

#10 
50.90 0.00 0.00 #20 

#40 
#60 

#IO0 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
49.77 

1 12.06 
21 1.37 
361.54 

10.51 
18.65 
27.90 
34.82 

Percent 
Finer 

100.0 
93.7 
85.9 
73.3 
54.4 
43.2 
34.5 
24.6 
17.2 

#2nn 42 25 9.2 

Hydrometer test uses material passing# 10 
Percent passing #10 based upon complete sample 34 .4  
Weight of hydrometer sample 60.90 
Hygroscopic moisture correction: 

Moist weight and tare = 52.07 
Dry weight and tare = 5 1.98 
Tare weight = 30.01 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.5 

Meniscus correction only 4 . 0  
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L 46.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 21.0 10.0 4.7 0.0135 10.0 14.7 
2.00 21.0 9.0 3.7 0.0135 9.0 14.8 
5.00 21.0 8.0 2.7 0.0135 8.0 15.0 

15.00 21.0 8.0 2.7 0.0135 8.0 15.0 
30.00 21.0 7.0 1.7 0.0135 7.0 15.1 
60.00 20.5 7.0 1.6 0.0136 7.0 15.1 

120.00 20.5 7.0 1.6 0.0136 7.0 15.1 
250.00 20.5 7.0 1.6 0.0136 7.0 15.1 

1440.00 19.5 7.0 1.4 0.0137 7.0 15.1 

Diameter Percent 
mm.1 Finer 

0.05 I6 5.0 
0.0367 3.9 
0.0233 2.9 
0.0135 2.9 
0.0096 1.8 
0.0068 1.7 
0.0048 1.7 
0.0033 1.7 
0.00 14 1.5 

BOWSER-MORNER, INC. 



L 

Cobbles 

0.0 

?- 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

0.0 26.7 26.7 18.9 19.9 25.3 64.1 7.6 1.6 9.2 - 

D l  0 

0.0797 

I 3.52 I 32.63 I 0.54 I 

Dl 5 D20 D30 D50 D60 De0 D85 D90 D95 

0.1241 0.1866 0.3332 1.535 1 2.6014 7.1780 9.2029 1 1.0487 13.4598 

BOWSER-MORNER, INC. 

Fineness 
Modulus CU CC 



GRAIN S 

% Gravel % Sand 
Coarse ~ Fine Coarse Medium , Fine 

0.0 0.0 1 0.8 1.2 , 3.7 I 14.0 

% +3" 

IZE DISTRIBUTION REPORT 

_ _ _ ~ _ _ _ _ _ _ _  % Fines * -  
Silt 1 Clay 
72.2 ~ 8.' 

BOWS ER-MORN E R, I NC, 

Dayton, Ohio 

SIEVE 

#10 
#20 
#40 
#60 

'Iient: 
Project: Monitoring Well Installations 

Project No: 138455 

PERCENT 

FINER 
100.0 
99.7 
99.2 
98.0 
96.3 
94.3 
91.6 
87.9 
80.3 

SPEC.* 

PERCENT 

Location: No. 8-885/3F-1, 26.0'-27.0' 

PASS? 

(X=NO) I Material Description 
gray silt with sand (visual) 

PL= 
Atterberq Limits 

LL= PI= 

Coefficients 
D50= 0.0395 
D1 o= 0.0055 

085' 0.0894 D60' 
D30= 0.0222 D15= 0.01 13 
C,= C,= 

Classification 

Remarks 

USCS= ML AASHTO= 

As Received Moisture Content: 17.5% I 

Date: 9-25-06 

Tested By: BB Checked By: SV 
-. 



c 

GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 8-885/3F-3, 26.0'-27.0' 
Material Description: gray silt with sand (visual) 
Date: 9-25-06 
USCS Classification: ML 
Testing Remarks: As Received Moisture Content: 17.5% 
Tested by: BB Checked by: SV 

9/25/2006 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

823.50 226.35 0.00 S O  
.375 

#4 
#10 

50.64 0.00 0.00 #20 
#40 
#60 

#loo 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
1.72 99.7 
4.97 99.2 

I 1.83 98.0 
0.90 96.3 
1.91 94.3 
3.34 91.6 
5.24 87.9 
9.15 80.3 

Hydrometer test uses material passing# I O  
Percent passing # I O  based upon complete sample 98.0 
Weight of hydrometer sample 60.64 
Hygroscopic moisture correction: 

Moist weight and tare = 5 I .88 
Dry weight and tare = 51 .SO 
Tare weight = 30.02 
Hygroscopic moisture =0.4% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual Corrected Eff. 
Time (min.) (deg. C.) Reading Reading K Rm Depth 

1 .oo 19.5 33.5 28.4 0.0137 33.5 10.8 
2.00 19.5 28.0 22.9 0.0137 28.0 11.7 
5.00 19.5 20.5 15.4 0.0137 20.5 12.9 

15.00 19.5 14.0 8.9 0.0137 14.0 14.0 
30.00 19.5 12.0 6.9 0.0137 12.0 14.3 
60.00 19.5 11.0 5.9 0.0137 11.0 14.5 

120.00 19.0 10.0 4.8 0.0138 10.0 14.7 
250.00 18.5 10.0 4.6 0.0139 10.0 14.7 

1440.00 18.5 9.0 3.6 0.0139 9.0 14.8 

Diameter 
(mm.1 

0.045 1 
0.0332 
0.0221 
0.0133 
0.0095 
0.0067 
0.0048 
0.0034 
0.0014 

Percent 
Finer 

55.1 
44.4 
29.8 
17.2 
13.3 
11.4 
9.2 
9.0 
7.1 

BOWSER-MORNER, INC. 



Cobbles 

0.0 

Gravel Sand Fines 
Fine Total Coarse I Medium Fine Total Silt Clay Total 

0.0 0.8 0.8 I .2 3.7 14.0 18.9 72.2 8.1 80.3 
Coarse 

Fineness 
Modulus 

D l  0 Dl 5 D20 D30 D50 D60 

0.0055 0.01 13 0.01 54 0.0222 0.0395 

- 

BOWSER-MORNER, INC. 

D80 D85 D90 D95 ' 
0.0894 0.2074 0.521 7 



GRAIN SIZE DISTRIBUTION REPORT 

X Gravel Yo Sand 
. Coarse I Fine Coarse1 Medium I Fine 

0.0 12.0 I 24.7 19.7 I 25.4 1 8.3 

% +3" 
% Fines 

Silt i Clay 

7.6 I 2.3 

SIEVE 

SIZE 

~ 

BOWS ER-MORNER, INC. 

Dayton, Ohio 

1 .o 
.75 
.50 
,375 
#4 

#10 
#20 
#40 
#60 

#IO0 
#200 

'lien': 
Project: Monitoring Well Installations 

Project No: 138455 

PERCENT I SPEC.* I PASS? 

FINER I PERCENT I (X=NO) 
100.0 I 
88.0 
86.1 
81.6 
63.3 
43.6 
27.5 
18.2 
13.0 
10.7 
9.9 

I - 
(no specification provided) 

Location: No. 8-805/4F-1,39.0'-40.0' 

Material Description 
gray well-graded SAND with silt and gravel 

PL= 

D85= 11.3871 
D30= 0.9903 
C,= 52.66 

uscs= SW-Sh 

Atterberg Limits 
LL= PI= 

Coefficients 
D60= 4.18 17 
D15= 0.3 14 1 
C,= 2.95 

D50= 2.7 152 
D1 o= 0.0794 

Classification 

Remarks 

AASHTO= 

As Received Moisture Content: 7.1 YO 

Date: 9-28-06 

Tested By: B Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/25/200r 

Client: Battelle 

Project: Monitoring Well  Installations 

Project Number: 138455 
Location: No. 8-805/4F-I, 39.0'-40.0' 
Material Description: gray well-graded SAND with silt and gravel 

Date: 9-28-06 
USCS Classification: SW-SM 
Testing Remarks: As Received Moisture Content: 7.1% 
Tested bv: B Checked by: SV 

- ~ ~ _ _ _  ~~ 

Cumulative Cumulative - Dry 
Sample Pan Sieve Weight 

and Tare Tare Tare Weight Opening Retained Percent 
(grams) (grams) (grams) Size (grams) Finer 

& 

1034.30 228.14 0.00 I O  0.00 100.0 
.75 97.12 88.0 
50 112.14 86. I 

.375 148.47 81.6 
#4 296.17 63.3 

# I O  455.05 43.6 
50.74 0.00 0.00 #20 18 74 27.5 

#40 29.5 1 18.2 
#60 35.58 13.0 

#IO0 38.3 1 10.7 
#ZOO 39.16 9.9 

.- 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 43 .6  
Weight of hydrometer sample $0.74 
Hygroscopic moisture correction: 

Moist weight and tare = 52.16 
Dry weight and tare = 52.10 
Tare weight = 28.34 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 19.5 13.5 8.4 0.0137 13.5 14.1 
2.00 19.5 12.0 6.9 0.0137 12.0 14.3 
5.00 19.5 11.0 5.9 0.0137 11.0 14.5 

15.00 19.5 10.0 4.9 0.0137 10.0 14.7 
30.00 19.5 9.0 3.9 0.0137 9.0 14.8 
60.00 19.5 9.0 3.9 0.0137 9.0 14.8 

120.00 19.5 8.0 2.9 0.0137 8.0 15.0 
250.00 19.0 8.0 2.8 0.0138 8.0 15.0 

1440.00 18.5 8.0 2.6 0.0139 8.0 15.0 

Diameter 
(mm.1 

0.0515 
0.0368 
0.0234 
0.0136 
0.0097 
0.0068 
0.0049 
0.0034 
0.00 14 

Percent 
Finer 

7.2 
5.9 
5.0 
4.2 
3.3 
3.3 
2.5 
2.4 
2.3 

- 

I BOWSER-MORNER, INC. 



U 

Cobbles 

0.0 

Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

I 

12.0 24.7 36.7 19.7 25.4 8.3 53.4 7.6 2.3 9.9 

D10 

0.0794 

Dl 5 D20 D30 D50 D60 D80 085 D90 D95 

0.3141 0.4945 0.9903 2.7152 4.1817 8.8977 11.3871 20.41 10 22.9780 

52.66 2.95 

- 
Fineness 
Modulus CU CC 



GRAIN SIZE DISTRIBUTION REPORT 

GRAIN SIZE - mm. 
% Gravel % Sand % Fines _ _  

Coarse I Fine Coarse, Medium 1 Fine Silt j Clay 
% +3" 

0.0 18.1 1 38.6 11.7 ~ 22.7 5.0 1.9 j 2.0 
z 

PERCENT 

FINER 
100.0 
86.9 
81.9 
66.6 
56.0 
43.3 
31.6 
16.3 
8.9 
6.2 
4.7 
3.9 

SIEVE 

SIZE 
1.5 
1 .O 
.75 
.50 

.375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

SPEC.' 

PERCENT 

BOWSER-MORNER, INC. 'Iient: Battelle 
Project: Monitoring Well Installations I 

PASS? 

(X=NO) 

Dayton, Ohio 

1 

1 -  Material Descrbtion 
gray poorly graded GRAVEL with sand 

I 

Project No: 138455 - 

PL= 
Atterbera Limits 

L L= PI= 

Classification 
USCS= GP AASHTO= 

Remarks 
As Received Moisture Content: 4.7% 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 8-805/5F-1,40.0'-41 .O' 
Material Description: gray poorly graded GRAVEL with sand 
Date: 9-25-06 
USCS Classification: GP 
Testing Remarks: As Received Moisture Content: 4.7% 
Tested by: BB Checked by: SV 

912512006 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1063.90 221.71 0.00 1.5 
1 .o 
.75 
S O  

.375 
#4 

#IO 
50.66 0.00 0.00 #20 

#40 
#60 

#I00 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
110.58 
152.60 
281.61 
370.30 
477.30 
576.42 
24.45 
36.38 
40.78 
43.08 

Percent 
Finer 

100.0 
86.9 
81.9 
66.6 
56.0 
43.3 
31.6 
16.3 
8.9 
6.2 
4.7 

44 47 3 -9 

Hydrometer test uses material passing# I O  
Percent passing # I O  based upon complete sample =3 I .6 
Weight of hydrometer sample 60.66 
Hygroscopic moisture correction: 

Moist weight and tare = 52.1 1 
Dry weight and tare = 52.05 

Hygroscopic moisture =0.3% 
Automatic temperature correction 

Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 0  
Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Tare weight = 3 1.22 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 19.5 10.5 5.4 0.0137 10.5 14.6 
2.00 19.5 10.0 4.9 0.0137 10.0 14.7 
5.00 19.5 10.0 4.9 0.0137 10.0 14.7 

1 5.00 19.5 9.5 4.4 0.0137 9.5 14.7 
30.00 19.5 9.0 3.9 0.0137 9.0 14.8 
60.00 19.5 9.0 3.9 0.0137 9.0 14.8 

120.00 19.5 9.0 3.9 0.0137 9.0 14.8 
250.00 19.0 9.0 3.8 0.0138 9.0 14.8 

1440.00 18.5 8.0 2.6 0.0139 8.0 15.0 

Diameter Percent 
(mm.1 Finer 

0.0524 3.3 
0.0372 3 .O 
0.0235 3.0 
0.0 136 2.7 
0.0097 2.4 

2.4 0.0068 
0.0048 2.4 
0.0034 2.3 
0.0014 1.7 

BOWSER-MORNER, INC. 



Cobbles 
Gravel Sand Fines 

Coarse Fine Total Coarse Medium Fine Total Silt Clay Total - 
0.0 18.1 38.6 56.7 11.7 22.7 5 .o 39.4 I .9 2.0 

I 5.39 I 21.87 I 0.63 I 

3.9 , 

BOWSER-MORNER, INC. 

D10 

0.4909 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 1 
0.7756 1.0612 1,8270 7.4638 10.7345 17.8016 22.7363 28.7450 33.3741 

Fineness 
Modulus CIJ CC 



E .- 

I I T  ' 

74. Gravel % Sand 
%. +3" Coarse i Fine Coarse, Medium i Fine 

0.0 4.1 I 8.4 12.2 I 31.3 19.0 

f I 

% Fines _ ~ _ _  
Silt I Clay 
20.2 , 4.8 

GRAIN SIZE DISTRIBUTION REPORT 

FINER 

0 0 

PERCENT (X=NO) 

~ 

BOWSER-MORN ER, IN C. 

Dayton, Ohio 

SIEVE 

SIZE 
I .5 
1 .o 
.75 
S O  

.375 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 

'Iient: Battelle 
Project: Monitoring Well Installations 

Project No: 138455 

PERCENT 1 SPEC.' I PASS? 

95.9 
95.9 
93.4 
91.9 
87.5 
75.3 
53.4 
44.0 
38.6 
31.6 
25.0 

- 
(no specification provided) 

Location: No. 8-805-5F-2,41.0'-42.0' 

Material Description 
gray silty SAND (visual) 

Atterberg Limits 
PL= LL= PI= 

Coefficients 
D85= 3.6506 1 . 1  168 D50= 0.7040 
D30= 0.1226 D15= 0.0457 D10= 0.021 5 
C,= 52.07 C,= 0.63 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 9.4% 

Date: 9-25-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 8-805-5F-2,41 .O'-42.0' 
Material Description: gray silty SAND (visual) 

Date: 9-25-06 
Testing Remarks: As Received Moisture Content: 9.4% 
Tested by: BB Checked by: SV 

Dry 
Sample 

and Tare 
(grams) 

1024.00 

50.1 1 

Tare 
(grams) 

238.24 

0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 1.5 
1 .o 
.75 
.so 

.375 
#4 

# I O  
0.00 820 

#40 
#60 

#I00 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
32.57 
32.57 
5 1.76 
63.60 
98.16 

193.89 
14.56 
20.81 
24.44 
29.1 1 
33.50 

Percent 
Finer 

100.0 
95.9 
95.9 
93.4 
91.9 
87.5 
75.3 
53.4 
44.0 
38.6 
31.6 
25.0 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample =75.3 
Weight of hydrometer sample 30.1 1 
Hygroscopic moisture correction: 

Moist weight and tare = 50.76 
Dry weight and tare = 50.69 
Tare weight = 27.97 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) 
E I a psed Temp. Actual Corrected Eff. Diameter Percent 

Finer 

1 .oo 
2.00 
5.00 

15.00 
30.00 
60.00 

120.00 
250.00 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 
9.0 
8.5 

16.0 
14.0 
12.0 
11.0 
10.0 
9.5 
9.0 
9.0 

10.9 0.0137 16.0 13.7 0.0508 
8.9 0.0137 14.0 14.0 0.0363 
6.9 0.0137 12.0 14.3 0.0232 
5.9 0.0137 11.0 14.5 0.0135 
4.9 0.0137 10.0 14.7 0.0096 
4.4 0.0137 9.5 14.7 0.0068 
3.8 0.0138 9.0 14.8 0.0049 
3.6 0.0139 9.0 14.8 0.0034 

1440.00 18.5 8.0 2.6 0.0139 8.0 15.0 0.0014 

16.4 
13.4 
10.3 
8.8 
7.3 
6.6 
5.7 
5.5 
4.0 

BOWSER-MORNER, INC. 

- 



U 

Cobbles 

0.0 

V 

Gravel Sand Fines 
Fine Total Coarse Medium Fine Total Silt Clay Total 

4.1 8.4 12.5 12.2 31.3 19.0 62.5 20.2 4.8 25.0 
. Coarse 

C 

- 

Dl 0 

0.02 15 

BOWSER-MORNER, INC. 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.0457 0.0604 0.1226 0.7040 1.1168 2.5373 3.6506 6.7067 15.7900 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand 
Coarse 1 Fine Coarse1 Medium I Fine % +Y 

0.0 0.0 I 26.5 17.6 ! 15.4 20.8 

I 

% Fines , ._____ 

Silt , Clay 
16.7 , 3.0 

BOWSER-MORNER, INC. 

1 SIEVE 

L Client: 
Project: Monitoring Well Installations 

#40 

#200 

Dayton, Ohio 

PERCENT 

FINER 
100.0 
97.1 
94.3 
73.5 
55.9 
47.9 
40.5 
33.9 
26.8 
19.7 

Project No: 138455 

SPEC.' 

PERCENT 

Location: No. 8-805/5F-3,42.0'-43.0' 

PASS? 

(X=NO) 
Material DescriDtion 

gray silty SAND with gravel (visual) 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 6.6894 2.6664 D50= 1.0758 
D30= 0.1926 D15= 0.0623 D1 o= 0.0499 
c,= 53.39 C,= 0.28 

Classification 

Remarks 

USCS= SM AASHTO= 

As Received Moisture Content: 9.6% 

- 
Date: 9-25-06 

Tested By: BB Checked By: SV 
- 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 8-805/5F-3,42.0'-43.0' 
Material Description: gray silty SAND with gravel (visual) 
Date: 9-25-06 
USCS Classification: SM 
Testing Remarks: As Received Moisture Content: 9.6% 
Tested by: BB Checked by: SV 

9/25/2006 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

932.50 23 1.96 0.00 .75 
.50 

.375 
#4 

#IO 
50.3 1 0.00 0.00 #20 

#40 
#60 

#IO0 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
20.30 97. I 
39.65 94.3 

185.94 73.5 
308.77 55.9 

7.19 47.9 
13.87 40.5 
19.79 33.9 
26.18 26.8 

#200 32.62 19.7 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample 45.9 
Weight of hydrometer sample -50.3 1 
Hygroscopic moisture correction: 

Moist weight and tare = 50.19 
Dry weight and tare = 50.13 
Tare weight = 28.24 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 19.5 14.5 9.4 0.0137 14.5 13.9 
2.00 19.5 12.0 6.9 0.0137 12.0 14.3 
5.00 19.5 11.0 5.9 0.0137 11.0 14.5 

15.00 19.5 9.0 3.9 0.0137 9.0 14.8 
30.00 19.5 9.0 3.9 0.0137 9.0 14.8 
60.00 19.5 8.0 2.9 0.0137 8.0 15.0 

120.00 19.0 8.0 2.8 0.0138 8.0 15.0 
250.00 18.5 8.0 2.6 0.0139 8.0 15.0 

1440.00 18.5 8.0 2.6 0.0139 8.0 15.0 

BOWSER-MORNER, INC. 

Diameter 
mm.1 

0.05 12 
0.0368 
0.0234 
0.0136 
0.0097 
0.0069 
0.0049 
0.0034 
0.0014 

Percent 
Finer 

10.4 
7.6 
6.5 
4.3 
4.3 
3.2 
3.1 
3.0 
3.0 



Gravel Sand 
Fine Total Coarse Medium Fine Total 

0.0 0.0 26.5 26.5 17.6 15.4 20.8 53.8 

Cobbles 
Coarse 

Fines 
Silt Clay Total ' '  

16.7 3 .O 19.7 

Dl 0 I D15 D20 I D30 I D50 I D60 1 D80 I D85 D90 D95 ' 
0.0499 0.0623 0.0762 0.1926 1.0758 1 2.6664 5.7782 6.6894 7.8649 9.9552 



GRAIN SIZE DISTRIBUTION REPORT 

Yo +3" 

0.0 

z 
U 

z 
1 > 
L 
U > z 
U 
L 

2 

- 

% Gravel % Sand % Fines - 

Coarse i Fine Coarse( Medium I Fine Silt I Clay 
1.6 ~ 6.3 15.1 1 50.7 I 16.5 4.2 ~ 5.6 

0 10 

BOWS E R-M 0 RN E R, I N C . 

Dayton, Ohio 

Client: Ba'elle 
Project: Monitoring Well Installations 

Project No: 138455 

SIEVE 

SIZE 
1 .o 
.75 
S O  
.375 
#4 
#10 
#20 
#40 
#60 
#loo 
#200 

PERCENT I SPEC.* I PASS? 

FINER PERCENT IX=NO) 
100.0 
98.4 
97.5 
97.3 
92.1 
77.0 
52.1 
26.3 
15.7 
11.8 
9.8 

I - 
(no specification provided) 

Location: No. 8-805/10F-1,92.0'-93.0' 

Material Description 
gray well-graded SAND with silt 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
Dg5= 2.9726 D60= 1.0660 D50= 0.803 1 
D30= 0.4773 D15= 0.2341 Dqo= 0.0828 
C,= 12.88 C,= 2.58 

Classification 
USCS= SW-SM AASHTO= 

Remarks 
As Received Moisture Content: 8.2% 

Date: 9-25-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9125l200 

:Kent: Battelle 
'roject: Monitoring Well Installations 
'roject Number: 138455 
Location: No. 8-805/10F-1,92.0'-93.0' 
Material Description: gray well-graded SAND with silt 
Date: 9-25-06 
USCS Classification: SW-SM 
resting Remarks: As Received Moisture Content: 8.2% 
rested by: BB Checked by: SV 

Dry 
Sample 
and Tare 
(grams) 

984.00 

50.25 

Cumulative 
Pan Sieve 

(grams) (grams) Size 
Tare Tare Weight Opening 

228.54 0.00 1 .o 
.75 
S O  

,375 
#4 

# I O  
0.00 0.00 #20 

#40 
#60 

#loo 
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
12.08 
18.95 
20.43 
59.67 

173.94 
16.2 1 
33.09 
39.97 
42.55 
43.88 

Percent 
Finer 

100.0 
98.4 
97.5 
97.3 
92.1 
77.0 
52.1 
26.3 
15.7 
11.8 
9.8 

Hydrometer test uses material passing# I O  
Percent passing # l o  based upon complete sample =77.0 
Weight of hydrometer sample 30.25 
Hygroscopic moisture correction: 

Moist weight and tare = 48.87 
Dry weight and tare = 48.8 1 
Tare weight = 28.22 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 19.5 
2.00 19.5 
5.00 19.5 

15.00 19.5 
30.00 19.5 
60.00 19.5 

120.00 19.0 
250.00 18.5 

1440.00 18.5 

1 .o 
1 .o 
0.5 
0.0 
0.0 
9.0 
9.0 
9.0 
9.0 

5.9 0.0137 11.0 14.5 
5.9 0.0137 11.0 14.5 
5.4 0.0137 10.5 14.6 
4.9 0.0137 10.0 14.7 
4.9 0.0137 10.0 14.7 
3.9 0.0137 9.0 14.8 
3.8 0.0138 9.0 14.8 
3.6 0.0139 9.0 14.8 
3.6 0.0139 9.0 14.8 

Diameter Percent 
mm.1 Finer 

0.0523 9.0 
0.0370 9.0 
0.0234 8.2 
0.0136 7.5 
0.0096 7.5 
0.0068 5.9 
0.0049 5.8 
0.0034 5.6 
0.0014 5.6 

BOWSER-MORNER, INC. 



V 

0.0 

, 

1.6 6.3 7.9 15.1 50.7 16.5 82.3 4.2 5.6 9.8 

Y 

D l  0 D15 

0.0828 0.234 1 

I 

1 

D20 D30 D50 D60 D80 D85 D90 D95 

0.3284 0.4773 0.803 1 I .0660 2.2987 2.9726 4.0550 6.2532 

Gravel Sand Fines 
Coarse 1 Fine I Total I Coarse 1 Medium I Fine I Total 1 Silt I Clay I Total 

Cobbles 

BOWSER-MORNER, INC. 



I GRAIN SIZE DISTRIBUTION REPORT 

% Gravel % Sand ___ 
Yo +3" Coarse i Fine Coarse1 Medium , Fine 

0.0 34.6 I 26.4 10.4 1 13.3 7.6 

-- % Fines 
Silt I Clay 

6.0 , 1.7 

1.5 
1 .O 
.75 
S O  

.375 
#4 

#10 
#20 
#40 
#60 
#loo 

77.2 
66.8 
65.4 
57.5 
52.1 
39.0 
28.6 
21.1 
15.3 
12.1 
9.7 

Material DescriDtion 
gray well-graded GRAVEL with silt and sand 

BOWSER-MORNER, INC. 

PL= 

- 'Iient: Battel'e 
Project: Monitoring Well Installations 

Atterbercl Limits 
LL= PI= 

Dayton, Ohio 

Coefficients 
D85= 42.6671 D50= 8.5416 
D30= 2.3102 D1 o= 0.1645 
C,= 86.32 

Project No: 138455 - 

Classification 

Remarks 

USCS= GW-GM AASHTO= 

I As Received Moisture Content: 5.7% 

- 

Date: 9-27-06 

TestedBy: BB Checked By: SV 



I 

U 

b 

GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 9-805/5F-1,42.0'-43.0' 
Material Description: gray well-graded GRAVEL with silt and sand 
Date: 9-27-06 
USCS Classification: GW-GM 
Testing Remarks: As Received Moisture Content: 5.7% 
Tested by: BB Checked by: SV 

9/27/2006 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

819.40 I 19.62 0.00 2.0 
1.5 
I .o 
.75 
S O  

.375 
#4 

# I O  
50.00 0.00 0.00 #20 

#40 
#60 

#I00 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
159.69 77.2 
232.55 66.8 
24 I .96 65.4 
297.28 51.5 
335.49 52.1 
427.04 39.0 
499.40 28.6 

13.19 21.1 
23.31 15.3 
28.91 12.1 
33.13 9.7 

#200 36-54 7.7 

Hydrometer test uses material passing#lO 
Percent passing # I O  based upon complete sample =28.6 
Weight of hydrometer sample 30.00 
Hygroscopic moisture correction: 

Moist weight and tare = 48.69 
Dry weight and tare = 48.64 
Tare weight = 28.22 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.1 64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer 
Elapsed Temp. Actual Corrected Eff. Diameter Percent 

1 .oo 
2.00 
5.00 

15.00 
30.00 
60.00 

120.00 
250.00 

1440.00 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
19.5 
19.5 
19.0 

15.0 
14.0 
13.0 
12.0 
12.0 
10.0 
10.0 
9.0 
8.0 

10.0 0.0136 15.0 13.8 0.0508 
9.0 0.0136 14.0 14.0 0.0361 
8.0 0.0136 13.0 14.2 0.0230 
7.0 0.0136 12.0 14.3 0.0133 
7.0 0.0136 12.0 14.3 0.0094 
5 .O 0.0136 10.0 14.7 0.0067 
4.9 0.0137 10.0 14.7 0.0048 
3.9 0.0137 9.0 14.8 0.0033 
2.8 0.0138 8.0 15.0 0.0014 

5.1 
5. I 
4.6 
4.0 
4.0 
2.8 
2.8 
2.2 
1.6 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
1 Fine I Total Coarse I Medium 1 Fine Total Silt Clay Total ~ 

Cobbles Coarse 

0.0 34.6 26.4 61 .O 10.4 13.3 7.6 31.3 6.0 1.7 7.7 

- 

Fineness 
Modulus 

86.32 

D l  0 

0.1645 

d 

BOWS E R-MO RN ER, I NC. 

> 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 I 
0.4080 0.7523 2.3 102 8.5416 14.2003 39.8458 42.6671 45.3555 48.0382 



GRAIN SIZE DISTRIBUTION REPORT 

?La Gravel 
% +3" Coarse j Fine 

0.0 1 1 . 1  ~ 27.2 

0 

i 
I 

10 

20 -- 

30 -- 

40 -r I 

50 

60 I e 
70 

I 

1 
I 

I 
I 

80 4-4-- 
1 ;  1 ,  

1 1 

I ! ;  

' I :  90 7 

11 

% Fines - % Sand 
Coarse1 Medium I Fine Silt , Clay 

15.2 I 26.9 7.8 7.8 j 4.0 

0 0 
N * 

SIEVE PERCENT SPEC.' 
SIZE FINER PERCENT 

PASS? 

(X=NO) 
1.5 
1 .o 
.75 
.so 

.375 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 

100.0 
94.1 
88.9 
79.5 
75.7 
61.7 
46.5 
30.5 
19.6 
15.3 
13.3 
11.8 

BOWSER-MORNER, INC. 

Material Description 
gray SAND with silt and gravel (visual) 

'Iient: 
Project: Monitoring Well Installations 

Atterbercl Limits 
PL= LL= PI= 

Dayton, Ohio 

Coefficients 
D85= 16.2436 De()' 4.3667 D50= 2.46 14 
D 3 o= 0.8 2 8 7 D10= 0.0499 D15= 0.2363 
C,= 87.43 C,= 3.15 

Project No: 138455 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 7.1% 

- *  
(no specification provided) 

Location: No. 9-805/5F-2,43.0'-44.0 Date: 9-27-06 

Tested By: BB 



GRAIN SIZE DISTRIBUTION TEST DATA 9/27/200 

Client: Battelle 

Project: Monitoring Well  Installations 

Project Number: 138455 
Location: No. 9-805/5F-2,43.0'-44.0' 
Material Description: gray SAND with silt and gravel (visual) 

Date: 9-27-06 
Testing Remarks: As Received Moisture Content: 7.1 YO 
Tested bv: BB 

Dry 
Sample 

and Tare 
(grams) 

954.70 

50.89 

Tare 
(grams) 

120.00 

0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 1.5 
1 .o 
.75 
.so 

,375 
#4 

# I O  
0.00 #20 

#40 
#60 

#I00 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
49.07 94.1 
92.98 88.9 

171.43 79.5 
203.14 75.7 
3 19.69 61.7 
446.62 46.5 

17.54 30.5 
29.49 19.6 
34.15 15.3 
36.28 13.3 
37.97 11.8 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 46.5 
Weight of hydrometer sample %0.89 
Hygroscopic moisture correction: 

Moist weight and tare = 54.21 
Dry weight and tare = 54.14 
Tare weight = 30.42 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = I52H 

Hydrometer effective depth equation: L 46.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 20.0 16.0 11.0 0.0136 16.0 13.7 
2.00 20.0 15.0 10.0 0.0136 15.0 13.8 
5.00 20.0 15.0 10.0 0.0136 15.0 13.8 

15.00 20.0 13.0 8.0 0.0136 13.0 14.2 
30.00 20.0 13.0 8.0 0.0136 13.0 14.2 
60.00 20.0 12.0 7.0 0.0136 12.0 14.3 

120.00 19.5 10.0 4.9 0.0137 10.0 14.7 
250.00 19.5 10.0 4.9 0.0137 10.0 14.7 

1440.00 19.0 9.0 3.8 0.0138 9.0 14.8 

Diameter Percent 
(mm.1 Finer 

0.0505 10.0 
0.0359 9.1 
0.0227 9.1 
0.0133 7.3 
0.0094 7.3 
0.0067 6.4 

4.4 0.0048 
0.0033 4.4 
0.0014 3.4 

BOWSER-MORNER, INC. 



i 

L 

Gravel Sand 
Coarse Fine Total Coarse Medium Fine Total 

0.0 1 1 . 1  27.2 38.3 15.2 26.9 7.8 49.9 

Cobbles 
Fines 

Silt Clay Total 

7.8 4.0 11.8 

D l  0 Dl 5 D20 D30 D50 

0.0499 0.2363 0.4414 0.8287 2.4614 

D60 D80 %5 D90 D95 

4.3667 13.0793 16.2436 20.0952 26.8883 

I 4.34 I 87.43 I 3.15 I 
Fineness 
Modulus 

BOWSER-MORNER, INC. 

CC CU 
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GRAIN SIZE DISTRIBUTION REPORT 

- 

- 

- 

- 

- 

- 

- 

nl 

Y. +3" 

+ r  
0.001 

Ye Gravel % Sand % Fines - 
Coarse I Fine Coarse/ Medium I Fine Silt I Clay 

BOWS E R-M 0 RN E R, IN C. 

SlWE 
SIZE 
.75 
.50 

.375 
#4 

#10 
#20 
#40 
#60 
#loo 
#200 

-i 'lient: Battelle 
Project: Monitoring Well Installations 

PERCENT 
FINER 
100.0 
99.5 
98.9 
84.8 
57.9 
43.2 
22.6 

8.7 
6.2 
5.7 

Dayton, Ohio 

SPEC." 
PERCENT 

Project No: 138455 - 

PASS? 
(X=NO) 

Material Description 
gray poorly graded SAND with silt and gravel 

Atterbera Limits 
PL= LL= PI= 

' I  
Coefficients 

D8.5' 4.7884 D60= 2.1771 D50= 1.2648 
D30= 0.5335 D1 o= 0.2698 
C,= 8.07 

r Classification 
uscs= AASHTO= 

Remarks 
As Received Moisture Content: 8.8% 

I 

r 
(no specification provided) 

Location: No. 9-805/5F-3,44.0'-45.0 

- 

Date: 9-27-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 912712006 

lient: Battelle 

roject: Monitoring Well Installations 

roject Number: 138455 
ocation: No. 9-805/5F-3,44.0'-45.0' 
laterial Description: gray poorly graded SAND with si l t  and gravel 

ate: 9-27-06 
esting Remarks: As Received Moisture Content: 8.8% 
ested bv: BB Chec..sd by: S' 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (gams) Size 

856.20 97.20 0.00 .75 
S O  

.375 
#4 

#lo 
50.15 0.00 0.00 #20 

#40 
#60 

#loo 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
3.56 
8.34 

115.72 
319.38 

12.78 
30.60 
42.63 
44.79 

Percent 
Finer 

100.0 
99.5 
98.9 
84.8 
57.9 
43.2 
22.6 

8.7 
6.2 

45.22 5.7 

ivdrometer test uses material passing#lO 
&cent passing # l o  based upon complete sample 37.9 
Weight of hydrometer sample 30.15 
iygroscopic moisture correction: 

Moist weight and tare = 50.12 
Dry weight and tare = 50.07 
Tare weight = 27.97 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C ~ 5 . 0  

Heniscus correction only =O.O 
Specific gravity of solids =2.65 
iydrometer type = 152H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 20.0 9.0 4.0 0.0136 9.0 14.8 
2.00 20.0 8.0 3.0 0.0136 8.0 15.0 
5.00 20.0 8.0 3.0 0.0136 8.0 15.0 

15.00 20.0 8.0 3.0 0.0136 8.0 15.0 
30.00 20.0 8.0 3 .O 0.0136 8.0 15.0 
60.00 20.0 8.0 3.0 0.0136 8.0 15.0 

120.00 19.5 7.0 1.9 0.0137 7.0 15.1 
250.00 19.5 7.0 1.9 0.0137 7.0 15.1 

1440.00 19.0 7.0 1.8 0.0138 7.0 15.1 

BOWSER-MORN ER, INC. 

Diameter Percent 
(mm.1 Finer 

0.0525 4.6 
0.0373 3.4 
0.0236 3.4 
0.0136 3.4 
0.0096 3.4 
0.0068 3.4 
0.0049 2.1 
0.0034 2.1 
0.0014 2.0 



Gravel 
Coarse Fine 1 Total 

0.0 0.0 15.2 15.2 

Cobbles 
Sand Fines 

Coarse Medium Fine Total Silt Clay 
Total 1 26.9 35.3 16.9 79.1 3.6 2.1 5.7 

D15 I D30 I D50 I D60 I D80 D90 I D95 I 

I 3.53 I 8.07 I 0.48 I 

0.2698 

I 

1 

0.3322 0.3923 0.5335 1.2648 2.1771 4.0932 4.7884 5.7059 7.0948 

1 
-I 

I 

Fineness 
Modulus CU CC I 



c 

% Gravel % Sand 
% +3" Coarse I Fine Coarse; Medium j Fine 

4.5 1 15.7 17.6 35.1 13.5 0.0 

r 

Y 

I 

% Fines 
Silt , Cle 

8.4 ~ 5.: 

L 

Y 

L 

BOWSER-MORNER, INC. 
L. 

'Iient: Battelle 
Project: Monitoring Well Installations 

GRAIN SIZE DISTRIBUTION REPORT 

Dayton, Ohio 

0 '  

10 

20 

30 

40 

50 

60 

70 

80 

90 

1 oa 

I Project No: 138455 

SIEVE I SIZE 
1.5 
1 .O 
.75 
.50 
.375 
#4 
#10 
#20 
#40 
#60 

#loo 
#200 

PERCENT I SPEC.* I PASS? 

:,IN? 1 PERCENT 

95.5 
95.5 
88.9 
87.5 
79.8 
62.2 
39.4 
27.1 
20.8 
16.8 
13.6 

- 
(no specification provided) 

Location: No. 9-805/1 OF-1, 97.0'-98.0 

(X=NOI 
Material Description 

gray silty SAND with gravel (visual) 

PL= 
Atterberq Limits 

LL= PI= 

Coefficients 
D85= 6.8553 D60= 1.8390 D50= 1.2799 
D30= 0.5 177 D15= 0.1086 D1 o= 0.03 13 
C,= 58.76 C,= 4.66 

Classification 

Remarks 

USCS= SM AASHTO= 

As Received Moisture Content: 8.2% 

Date: 9-25-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9125l200C 

Client: Battelle 
Project: Monitoring Well lnstallations 
Project Number: 138455 
Location: No. 9-805/10F-l, 97.0'-98.0' 
Material Description: gray silty SAND with gravel (visual) 
Date: 9-25-06 
USCS Classification: SM 
Testing Remarks: As Received Moisture Content: 8.2% 
Tested bv: BB Checked by: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1054.90 236.92 0.00 1.5 
I .o 
.75 
S O  

.375 
#4 

# I O  
50.07 0.00 0.00 #20 

#40 
#60 

# I O 0  
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
36.63 95.5 
36.63 95.5 
91.18 88.9 

102.12 87.5 
165.43 79.8 
309.35 62.2 

18.37 39.4 
28.24 27.1 
33.33 20.8 
36.56 16.8 
39.14 13.6 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 42.2 
Weight of hydrometer sample +0.07 
Hygroscopic moisture correction: 

Moist weight and tare = 48.82 
Dry weight and tare = 48.74 
Tare weight = 28.45 
Hygroscopic moisture 4 . 4 %  

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual 
Time (min.) (deg. C.) Reading 

1 .oo 19.5 15.0 
2.00 19.5 13.5 
5 .oo 19.5 13.0 

15.00 19.5 12.0 
30.00 19.5 11.0 
60.00 19.5 11.0 

120.00 19.0 10.0 

Corrected 
Reading 

9.9 
8.4 
7.9 
6.9 
5.9 
5.9 
4.8 

K 
0.0137 
0.0137 
0.0137 
0.0137 
0.0137 
0.0137 
0.0138 

Eff. 
Rm Depth 

5.0 13.8 
3.5 14.1 
3.0 14.2 
2.0 14.3 
1.0 14.5 
1.0 14.5 
0.0 14.7 

250.00 18.5 10.0 4.6 0.0139 10.0 14.7 
1440.00 18.5 9.0 3.6 0.0139 9.0 14.8 

Diameter 
mm.1 

0.051 1 
0.0364 
0.023 1 
0.0134 
0.0095 
0.0067 
0.0048 
0.0034 
0.0014 

Percent 
Finer 

12.3 
10.4 
9.8 
8.5 
7.3 
7.3 
5.9 
5.8 
4.5 

BOWSER-MORNER, INC. 



L 

I BOWSER-MORNER, INC. 

L 

Sand Gravel 

0.0 4.5 15.7 20.2 17.6 
Total 

35.1 13.5 66.2 
Fine Total Coarse Medium Fine Cobbles Coarre 

Fines 
Silt Clay Total 

8.4 5.2 13.6 

D30 D50 D60 D80 D85 D90 D l  0 D15 D20 

1.2799 1.8390 4.8161 6.8553 13.7210 

Fineness 

58.76 

D95 

18.0864 

I 

0.03 13 0.1086 0.2299 0.5177 



GRAIN SIZE DISTRIBUTION REPORT I 

Y. +3" 

SIEVE 

SIZE 
.75 
S O  

.375 
#4 

#10 
#20 
#40 
#60 
#loo 
#200 

~ ~ _ _  ___  % Fines - 
Coarse I Fine Coarser- Medium 1 Fine Silt , Clay 

% Gravel % Sand 

PERCENT I SPEC.' 

FINER 
100.0 
98.9 
98.6 
97.5 
94.6 
90.0 
82.9 
72.5 
51.6 
28.8 

0.0 0.0 I 2.5 2.9 11.7 54.1 

PERCENT 

19.8 1 9.r 

t 
(no specification provided) 

I Location: No. 9-805/10F-2,98.0'-99.0' 

PASS? 

(X=NO) 
Material Description 

gray silty SAND (visual) 

Atterbera Limits I 
PL= LL= PI= 

I- Coefficients 
D85= 0.5071 D60= 0.182 1 D50= 0.1442 
D30= 0.0784 D15= 0.0258 D1 o= 0.0060 
cu= 30.37 C,= 5.64 

uscs= 
Classification 

AASHTO= 
Remarks 

As Received Moisture Content: 13.5% 

r 
r 
- 

Date: 9-25-06 

(1 Project: Monitoring Well Installations II 

Tested By: MC Checked By: SV 



GRAIN SIZE DlSTRtBUTlON TEST DATA 9/25/2006 

Xent: Battelle 

F'roject: Monitoring Well  Installations 

Project Number: I38455 
Location: No. 9-80511 OF-2, 98.0'-99.0' 
Material Description: gray silty SAND (visual) 

Date: 9-25-06 
resting Remarks: As Received Moisture Content: 13.5% 
rested bv: MC Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

963.70 227.61 0.00 .75 
.50 

.375 
#4 

#10 
50. I6 0.00 0.00 #20 

#40 
#60 

# I O 0  

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
8.08 98.9 

10.59 98.6 
18.74 97.5 
39.70 94.6 
2.46 90.0 
6.2 1 82.9 

1 1.70 72.5 
22.79 51.6 

1700 74 89 2X.X 

Hydrometer test uses material passing#lO 
Percent passing #I 0 based upon complete sample r94.6 
Weight of hydrometer sample =50.16 
Hygroscopic moisture correction: 

Moist weight and tare = 66.27 
Dry weight and tare = 66. I9 
Tare weight = 32.71 
Hygroscopic moisture =0.2% 

Automatic temperature Correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 
2.00 
5 .OO 

15.00 
30.00 
60.00 

120.00 
250.00 

9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
8.5 

15.0 
13.0 
12.0 
11.0 
11.0 
10.0 
9.0 
9.0 

10.8 0.0138 15.0 13.8 
8.8 0.0138 13.0 14.2 
7.8 0.0138 12.0 14.3 
6.8 0.0138 11.0 14.5 
6.8 0.0138 11.0 14.5 
5.8 0.0138 10.0 14.7 
4.8 0.0138 9.0 14.8 
4.6 0.0139 9.0 14.8 

1440.00 19.0 9.0 4.8 0.0138 9.0 14.8 

Diameter Percent 
(mm.1 Finer 

0.05 14 20.3 
0.0368 16.5 
0.0234 14.7 
0.0136 12.8 
0.0096 12.8 
0.0068 10.9 
0.0049 9.0 
0.0034 8.8 
0.0014 9.0 

BOWSER-MORNER, INC. 



- 
Gravel Sand Fines 

Coarse Fine Total Coarse 1 Medium Fine Total Silt Clay 1 Total 

0.0 0.0 2.5 2.5 2.9 11.7 54.1 68.7 19.8 9.0 I 28.8 

Cobbles 

D l  0 Dl 5 

0.0060 0.0258 

- I  

BOWSER-MORNER, INC. - 
I 

D20 D3D D50 D60 D80 OS5 D90 D95 

2.2095 - 0.8536 0.0504 0.0784 0.1 442 0.1821 0.3452 0.5071 



% Sand % Gravel 
Fine Coarse( Medium I Fine Coarse j a/* +3" 

SIEVE 

SIZE 
.75 
.so 

,375 
#4 

#10 
#20 
#40 
#60 
#loo 
#200 

% Fines 
Silt j Clay 
11.7 i 3.2 

PERCENT I SPEC? I PASS? 

0.0 I 5.7 8.8 I 36.5 I 34.1 

98.8 
98.2 
94.3 
85.5 
68.7 
49.0 
32.1 
19.6 
14.9 

FINER 
100.0 

- (no specification provided) 

PERCENT I (X=NO) 

Location: No. 9-805/10F-3, 99.0'-100.0' 

BOWS E R-M 0 RN E R, I N C . 

Material Description 
gray silty SAND (visual) 

"'en': Battelle 
Project: Monitoring Well Installations 

P L= 
Atterbers Limits LL= PI= 

Coefficients 
D60= 0.6141 D50= 0.4392 

D10= 0.0525 
D85: 1.9340 
D30- 0.2332 D15= 0.0759 
C,= 11.69 C,= 1.69 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 11.5% 

Date: 9-25-06 

Dayton, Ohio (1 Project No: 138455 

Tested By: MC Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 9-805/1 OF-3, 99.0’-100.0’ 
Material Description: gray silty SAND (visual) 

Date: 9-25-06 
Testing Remarks: As Received Moisture Content: 1 1.5% 
Tested by: MC Checked by: SV 

91251200 

L 

- 

~ ~ _ _  

Dry Cumulative Cumulative 
Sample Pan Sieve Weight 

(grams) (grams) (grams) Size (grams) Finer 

986.00 226.7 1 0.00 .75 0.00 100.0 
.50 8.98 98.8 

.375 13.55 98.2 
#4 43 28 94.3 

# I O  110.20 85.5 
100.02 0.00 0.00 #20 19.67 68.7 

#40 42.72 49.0 
# 60 62.44 32.1 

#I00 77.09 19.6 
i m o  R3 63 14 9 

and Tare Tare Tare Weight Opening Retained Percent - 

~ 

- 

- 

Hydrometer test uses material passing# 10 
Percent passing # l o  based upon complete sample =85.5 
Weight of hydrometer sample 4 00.02 
Hygroscopic moisture correction: 

Moist weight and tare = 59.87 
Dry weight and tare = 59.82 
Tare weight = 27.96 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =6.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = I52H 

Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 19.0 17.5 11.3 0.0138 17.5 13.4 
2.00 19.0 16.0 9.8 0.0138 16.0 13.7 
5.00 19.0 14.0 7.8 0.0138 14.0 14.0 

15.00 19.0 14.0 1.8 0.0138 14.0 14.0 
30.00 19.0 13.0 6.8 0.0138 13.0 14.2 
60.00 19.0 12.0 5.8 0.0138 12.0 14.3 

120.00 19.0 11.0 4.8 0.0138 11.0 14.5 
250.00 18.5 10.0 3.6 0.0139 10.0 14.7 

1440.00 19.0 10.0 3.8 0.0138 10.0 14.7 

Diameter 

0.0506 
0.0361 
0.023 1 
0.01 33 
0.0095 
0.0068 
0.0048 
0.0034 
0.0014 

hm.1 
Percent 

Finer 

9.6 
8.3 
6.6 
6.6 
5.8 
4.9 
4.1 
3.1 
3.2 

BOWSER-MORNER, INC. 



I 

Sand 
Coarse Medium Fine Total 

8.8 36.5 34.1 79.4 

I 

Fines 
Silt Clay Total 

11.7 3.2 14.9 

. -  

D10 Dl 5 D20 D30 

0.0525 0.0759 0.1541 0.2332 

Gravel 
Coarse I Fine I Total 

Cobbles 
I I 

D50 D60 D60 DM D90 D95 

0.4392 0.6141 1.4317 1.9340 2.8968 5.2234 

0.0 I 0.0 I 5.7 I 5.7 

Fineness 
Modulus CU CC 

2.27 I 11.69 I 1.69 

BOWSER-MORNER, INC. 



GRAIN SIZE DISTRIBUTION REPORT 

% Gravel Yo Sand 
Yo +3" Coarse 1 Fine Coarse: Medium 1 Fine 

0.0 2.1 j 17.6 13.1 I 39.6 , 22.1 

SPEC.' 

PERCENT 

-- % Fines 
Silt , Clay 
2.0 ; 3.5 

I Location: NO. 9-805/1 IF-1, 102.0'-103.0' 

SIEVE 

SIZE 
1 .o 
.75 
S O  
,375 
#4 
#10 
#20 
#40 
#60 

# I O 0  
#200 

PASS? 

(X=NO) 

PERCENT 

FINER 
100.0 
97.9 
93.3 
90.1 
80.3 
67.2 
50.3 
27.6 
13.0 
7.2 
5.5 

Material Description 
gray poorly graded SAND with silt and gravel 

BOWSER-MORN ER, INC. - 'Iient: Batte"e 
Project: Monitoring Well Installations 

PL= 

Dayton, Ohio 

Atterbera Limits 
LL= PI= 

Project No: 138455 - 

Coefficients 
085' 6.4932 D60= 1.2994 D50= 0.84 1 1 
D30= 0.4564 D15= 0.2744 D1 o= 0.2070 
C,= 6.28 C,= 0.77 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
As Received Moisture Content: 8.4% 

-. 

Date: 9-25-06 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/25/2006 

Xent: Battelle 
'roject: Monitoring Well Installations 
'roject Number: 138455 
-0cation: No. 9-8091 IF-1, 102.0'-103.0' 
Material Description: gray poorly graded SAND with silt and gravel 
Date: 9-25-06 
USCS Classification: SP-SM 
resting Remarks: As Received Moisture Content: 8.4% 
rested by: BB Checked by: SV 

~- ~~~~ ~ 

Dry Cumulative 
Sample Pan Sieve 

and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1005.30 232.21 0.00 1 .o 
.75 
S O  

,375 
#4 

# I O  
50.35 0.00 0.00 #20 

#40 
#60 

# I O 0  
#200 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
16.52 
51.75 
76.3 1 

152.40 
253.66 

12.66 
29.66 
40.59 
44.96 
46.24 

Percent 
Finer 

100.0 
97.9 
93.3 
90.1 
80.3 
67.2 
50.3 
27.6 
13.0 
7.2 
5.5 

Hydrometer test uses material passing# I O  
Percent passing # I O  based upon complete sample 67.2 
Weight of hydrometer sample 40.35 
Hygroscopic moisture correction: 

Moist weight and tare = 49.00 
Dry weight and tare = 48.93 
Tare weight = 28.52 
Hygroscopic moisture =0.3% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 19.5 8.5 3.4 0.0137 8.5 14.9 
2.00 19.5 8.0 2.9 0.0137 8.0 15.0 
5.00 19.5 8.0 2.9 0.0137 8.0 15.0 

15.00 19.5 8.0 2.9 0.0137 8.0 15.0 
30.00 19.5 8.0 2.9 0.0137 8.0 15.0 
60.00 19.5 8.0 2.9 0.0137 8.0 15.0 

120.00 19.0 8.0 2.8 0.0138 8.0 15.0 
250.00 18.5 8.0 2.6 0.0139 8.0 15.0 

1440.00 18.5 8.0 2.6 0.0139 8.0 15.0 

Diameter Percent 
mm.1 Finer 

0.0530 4.5 
0.0376 3.8 
0.0238 3.8 
0.01 37 3.8 
0.0097 3.8 
0.0069 3.8 
0.0049 3.7 
0.0034 3.5 
0.0014 3.5 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total 

Cobbles 

0.0 2.1 17.6 19.7 13.1 39.6 22.1 74.8 2.0 3.5 5.5 
2 

- 

D l  0 

0.2070 

I 3.40 I 6.28 I 0.77 I 

Dl 5 D20 D30 D50 D60 D80 D85 D90 D95 

0.2744 0.3328 0.4564 0.841 1 1.2994 4.6612 6.4932 9.4208 14.6714 - 

I BOWSER-MORNER, INC. 

- 

Fineness 
Modulus CU CC 



0 
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1 oc 

Yo Sand % Gravel 
% +3" Coarse I Fine Coarse1 Medium I Fine 

0.0 7.6 I 19.2 14.0 I 32.1 I 21.8 

I 

i 

-t- 
i 
I 

% Fines - _____ 
Silt ~ Clay 
2.8 1 2.5 

GRAIN SIZE DISTRIBUTION REPORT 

FINER PERCENT (X=NO) 
SIEVE 

SIZE 

Dayton, Ohio 

1.5 
1 .o 
.75 
.50 

.375 
#4 

# I O  
#20 
#40 
#60 
#loo 
#200 

Project No: 138455 

PERCENT I SPEC.* I PASS? 

94.1 
92.4 
87.8 
83.7 
73.2 
59.2 
43.3 
27.1 
13.8 
6.7 
5.3 

t 
(no specification provided) 

Location: No. 9-805/11F-2, 103.0'-104.0' 

Material Description 
gray poorly graded SAND with silt and gravel 

Atterberu Limits 
PL= LL= PI= 

Coefficients 
D85= 10.4274 D60' 2.0996 D50= 1.1949 

0 4752 D15= 0.2647 Dqo= 0.2034 
::2=10:32 C,= 0.53 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
As Received Moisture Content: 7.9% 

Date: 9-25-06 

BOWSE R-MORN ER, I NC. '''ent: Battelle 
Project: Monitoring Well Installations 

Tested By: BB Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 9/25/200 

Client: Battelle 

Project: Monitoring Well Installations 

Project Number: 138455 
Location: No. 9-805/1 IF-2, 103.0'-104.0' 
Material Description: gray poorly graded SAND with s i l t  and gravel 

Date: 9-25-06 
USCS Classification: SP-SM 

Testing Remarks: As Received Moisture Content: 7.9% 
Tested by: BB Checked by: SV - 

Dry 

(grams) 

Sample 
and Tare 

Cumulative 
Pan Sieve 

(grams) (grams) Size 
Tare Tare Weight Opening 

1010.70 237.77 0.00 1.5 
1 .O 
.75 
.50 

,375 
#4 

#10 
50.65 0.00 #20 

#40 
#60 

#IO0 
#200 

0.00 

Cumulative 
Weight 

Retained 
(grams) 

0.00 
45.42 
59.09 
94.05 

126.28 
207.46 
315.54 

13.61 
27.42 
38.88 
44.89 
46.1 1 

Percent 
Finer 

100.0 
94.1 
92.4 
87.8 
83.7 
73.2 
59.2 
43.3 
27.1 
13.8 
6.7 
5.3 

Hydrometer test uses material passing# 10 
Percent passing # I O  based upon complete sample 49.2 
Weight of hydrometer sample -50.65 
Hygroscopic moisture correction: 

Moist weight and tare = 51.89 
Dry weight and tare = 51.84 
Tare weight = 30.42 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =5.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

1 .oo 19.5 8.0 2.9 0.0137 8.0 15.0 
2.00 19.5 8.0 2.9 0.0137 8.0 15.0 
5.00 19.5 8.0 2.9 0.0137 8.0 15.0 

15.00 19.5 8.0 2.9 0.0137 8.0 15.0 
30.00 19.5 8.0 2.9 0.0137 8.0 15.0 
60.00 19.5 8.0 2.9 0.0137 8.0 15.0 

120.00 19.0 8.0 2.8 0.0138 8.0 15.0 
250.00 18.5 8.0 2.6 0.0139 8.0 15.0 

1440.00 18.5 7.0 1.6 0.0139 7.0 15.1 

Diameter 
mm.1 

0.053 1 
0.0376 
0.0238 
0.01 37 
0.0097 
0.0069 
0.0049 
0.0034 
0.00 I4 

Percent 
Finer 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.2 
3.1 
I .9 

~~ 

BOWSER-MORNER, INC. 



Gravel Sand Fines 
Coarse I Fine 1 Total Coarse 1 Medium I Fine I Total Silt I Clay I Total 

Cobbles 
r I I I 1 

I 0.0 1 7.6 1 19.2 1 26.8 1 14.0 I 32.1 I 21.8 I 67.9 1 2.8 I 2.5 I 5.3 I 

D l  0 Dl 5 D20 D30 

0.2034 0.2647 0.3245 0.4752 

D50 D60 D80 D85 D90 D95 

1.1949 2.0996 7.4495 10.4274 14.9757 27.6220 

Fineness 
Mod u I u s CU C C  

BOWSER-MORNER, INC. 

3.79 10.32 0.53 



GRAIN SIZE DISTRIBUTION REPORT 

% +3" 

0.0 

Yo Fines 
~ ---__ % Gravel Yo Sand 

Coarse ! Fine Coarse; Medium I Fine Silt I Clay 
3.6 1 21.0 14.6 ~ 30.4 j 22.5 5.0 ~ 2.0 

PERCENT 

FINER 

BOWS E R-M 0 RN E R, I N C . 

Dayton, Ohio 

SIEVE 

SIZE 
1.5 
1 .O 
.75 
S O  

.375 
#4 
#10 
#20 
#40 
#60 

#I00 
#200 

(no specification provided) 

- "ient: Ba'el'e 
Project: Monitoring Well Installations 

Project No: 138455 - 

100.0 
96.4 
96.4 
91.3 
86.7 
75.4 
60.8 
45.2 
30.4 
18.1 
11.2 
7.9 

SPEC.* PASS? 

Location: No. 9-8054 IF-3, 104.0'-105.0' 

Material DescriDtion 
gray SAND with silt and gravel (visual) 

Atterbera Limits I PL= LL= PI= 
Coefficients 

D8.5' 8.5989 D60= 1.9053 D50= 1.0922 
D30= 0.41 85 D15= 0.2089 D1 o= 0.1272 
C,= 14.98 C,= 0.72 

uscs= 
Classification 

AASHTO= 

Remarks 
As Received Moisture Content: 7.4% 

I 

Date: 9-25-06 

Tested By: MC Checked By: SV 



Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 9-805/1 1F-3, 104.0'-105.0' 
Material Description: gray SAND with silt and gravel (visual 
Date: 9-25-06 
Testing Remarks: As Received Moisture Content: 7.4% 
Tested bv: MC 

GRAIN SIZE DISTRIBUTION TEST DATA 

Checked by: SV 

9/26/2006 

Dry 
Sample 
and Tare Tare 

1060.60 229.64 
(grams) (grams) 

100.06 0.00 

Cumulative 
Pan Sieve 

Tare Weight Opening 
(grams) Size 

0.00 1.5 
1 .o 
.75 
.so 

,375 
#4 

# I O  
0.00 #20 

#40 
#60 

#IO0 
#200 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
30.30 96.4 
30.30 96.4 
71.88 91.3 

1 10.93 86.7 
204. I 1 75.4 
325.36 60.8 
25.70 45.2 
50.12 30.4 
70.33 18.1 
81.69 11.2 
87.01 7.9 

Hydrometer test uses material passing#lO 
Percent passing # I O  based upon complete sample 40 .8  
Weight of hydrometer sample d 00.06 
Hygroscopic moisture correction: 

Moist weight and tare = 64.45 
Dry weight and tare = 64.37 
Tare weight = 3 1.65 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C =4.0 

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0. I64 x Rm 

Time (min.) (deg. C.) Reading Reading K Rm Depth 
Elapsed Temp. Actual Corrected Eff. 

I .oo 19.0 15.0 10.8 0.0138 15.0 13.8 
2.00 19.0 13.0 8.8 0.0138 13.0 14.2 
5.00 19.0 13.0 8.8 0.0138 13.0 14.2 

15.00 19.0 12.0 7.8 0.0138 12.0 14.3 
30.00 19.0 12.0 7.8 0.0138 12.0 14.3 
60.00 19.0 11.0 6.8 0.0138 11.0 14.5 

120.00 19.0 10.0 5.8 0.0138 10.0 14.7 
250.00 18.5 9.0 4.6 0.0139 9.0 14.8 

1440.00 19.0 9.0 4.8 0.0138 9.0 14.8 

BOWSER-MORNER, INC. 

Diameter 
(mm.1 

0.05 14 
0.0368 
0.0233 
0.0135 
0.0095 
0.0068 
0.0048 
0.0034 
0.00 14 

Percent 
Finer 

6.6 
5.3 
5.3 
4.7 
4.7 
4.1 
3.5 
2.8 
2.9 



Cobbles 

0.0 

- 
Gravel Sand Fines 

Coarse Fine Total Coarse Medium Fine Total Silt 1 Clay I Total - 
3.6 21 .o 24.6 i 4.6 30.4 22.5 67.5 5.0 I 2.9 I 7.9 

Dl 5 D20 D30 I D50 D60 I D80 D85 D90 I D95 I 

I 3.55 I 14.98 I 0.72 I 

0.1272 

- 

BOWSER-MORNER, INC. 

~~~~ 

8.5989 11.7002 16.1717 - 0.2089 0.2746 0.41 85 1.0922 1.9053 6.2983 

Fineness 
Modulus CU CC 



GRAIN SIZE DISTRIBUTION REPORT 

Ye Sand % Gravel 
Fine Coarse1 Medium 1 Fine 

Ye +3" 
Coarse 1 

0.0 4.2 I 19.4 16.7 1 27.8 I 23.8 

% Fines ___ 
Silt I Clay 

5.9 , 2.2 

SIEVE 

#10 
#20 
#40 
#60 

BOWS E R-MO RN E R, IN C . 

PERCENT FINER I PERCENT SPEC.* I (X=NO) 

'Iient: Battelle 
Project: Monitoring Well Installations 

100.0 

Dayton, Ohio 

95.8 
91.5 
88.3 
76.4 
59.7 
46.3 
31.9 
17.9 
10.2 
8.1 

Project No: 138455 

Location: No. 9-805/11F-4, 105.0'-106.0' 

Material Description 
gray poorly graded SAND with silt and gravel 

Atterbera Limits 
PL= LL= PI= 

Coefficients 
D85= 7.6 101 D60= 2.0360 D50= 1.07 12 
D30= 0.3956 Dq5= 0.2174 Dqo= 0.1456 
C,= 13.98 C,= 0.53 

Classification 

Remarks 

USCS= SP-SM AASHTO= 

As Received Moisture Content: 7.1 YO 

Date: 9-25-06 

Tested By: MC Checked By: SV 



GRAIN SIZE DISTRIBUTION TEST DATA 91251200 

Client: Battelle 
Project: Monitoring Well Installations 
Project Number: 138455 
Location: No. 9-805/11F-4, 105.0'-106.0' 
Material Description: gray poorly graded SAND with silt and gravel 
Date: 9-25-06 
USCS Classification: SP-SM 
Testing Remarks: As Received Moisture Content: 7.1% 
Tested by: MC Checked bv: SV 

Dry Cumulative 
Sample Pan Sieve 
and Tare Tare Tare Weight Opening 
(grams) (grams) (grams) Size 

1025.60 225.25 0.00 1 .O 
.75 
.50 

,375 
#4 

# I O  
100.22 0.00 0.00 #20 

#40 
#60 

#IO0 

Cumulative 
Weight 

Retained Percent 
(grams) Finer 

0.00 100.0 
33.47 95.8 
67.87 91.5 
93.69 88.3 

189.14 76.4 
322.59 59.7 
22.47 46.3 
46.66 31.9 
70.2 1 I 7.9 
83.08 10.2 

#200 86.59 8. I - 

Hydrometer test uses material Dassinq# I O  
Percent passing # I O  based upon complete sample 39.7 
Weight of hydrometer sample 400.00 
Hygroscopic moisture correction: 

Moist weight and tare = 62.01 
Dry weight and tare = 6 I .93 
Tare weight = 28.22 
Hygroscopic moisture =0.2% 

Automatic temperature correction 
Composite correction (fluid density and meniscus height) at 20 deg. C 4 . 0  

Meniscus correction only =O.O 
Specific gravity of solids =2.65 
Hydrometer type = 152H 

Hydrometer effective depth equation: L =I 6.294964 - 0.164 x Rm 

Elapsed Temp. Actual Corrected Eff. 
Time (min.) (deg. C.) Reading Reading K Rm Depth 

1 .oo 
2.00 
5.00 

15.00 
30.00 
60.00 

120.00 
250.00 

9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
8.5 

16.0 
14.0 
13.0 
13.0 
12.0 
11.0 
11.0 
10.0 

9.8 0.0138 16.0 13.7 
7.8 0.0138 14.0 14.0 
6.8 0.0138 13.0 14.2 
6.8 0.0138 13.0 14.2 
5.8 0.0138 12.0 14.3 
4.8 0.0138 11.0 14.5 
4.8 0.0138 11.0 14.5 
3.6 0.0139 10.0 14.7 

1440.00 19.0 10.0 3.8 0.0138 10.0 14.7 

BOWSER-MORNER, INC. 

Diameter 
(mm.1 

0.051 I 
0.0366 
0.0233 
0.0134 
0.0095 
0.0068 
0.0048 
0.0034 
0.00 I4 

Percent 
Finer 

5.8 
4.6 
4.0 
4.0 
3.4 
2.8 
2.8 
2.2 
2.2 



Gravel Sand 
Coarse Fine Total Coarse Medium Fine Total 

0.0 4.2 19.4 23.6 16.7 27.8 23.8 68.3 

Cobbles 
Fines 

Silt Clay Total 

5.9 2.2 8.1 

~~~ 

7 -  

D10 Dl 5 D20 

0.1456 0.2 I74 0.2733 

BOWSER-MORNER, INC. 

D30 D50 D60 D80 D85 D90 D95 

0.3956 1.0712 2.0360 5.73 14 7.6101 10.9832 17.8 I43 

Fineness 
Modulus 

3.53 

CU CC 

13.98 0.53 



TABLE 1 



SUMMARY OF RADIOLOGICAL ANALYSES OF GROUNDWATER MONITORING WELLS 
WEST JEFFERSON SITE - CY 2006 

p CNL 

Cod0 194E+00 1 58E+00 194E+00 143E+00 180E+00 122E+00 

Sr-90 100E+00 100E+00 100E+00 100E+00 100E+00 100E+00 
Sb-125 5 49E+00 3 62E+00 5 12E+00 3 33E+00 4 98E+00 3 18E+00 

Cs-137 2 04E+00 I 39E+00 2 08E+00 1 39E+00 1 87E+00 1 23E+00 

Eu-154 3 97E+00 2 66E+00 3 91E+00 2 37E+00 3 73E+00 2 38E+00 
Am-241 2 30E+01 7 60E+00 2 15E+01 6 58E+00 2 06E+01 6 53E+00 

Pu-238 (a) 100E+00 100E+00 100E+00 1 00E+00 100E+00 1 00E+00 
Pu-239 (a) 1 00E+00 1 00E+00 1 00E+00 1 00E+00 100E+00 1 00E+00 

CS-134 1 79E+00 1 31E+00 1 81E+00 1 15E+00 1 58E+00 1 08E+00 

Eu-152 1 18E+01 7 74E+00 1 06E+01 6 53E+00 9 62E+00 6 07E+00 

U-234 (a) 697€+00 3 76€+00 * 5.98€+00 138E+Ol * 822E+00 * 100E+00 
U-235 (a) 1 00E+00 1 00E+00 1 O'SE+OO 1 00E+00 100E+00 1 00E+00 
U-238 (a) 4 76E+00 * 295E+00 * 3 18E+00 607E+OO 807E+00 100E+00 
* DENOTES CALCUUTED VALUE, ALL OTHER VALUES ARE LESS THAN OR EQUAL TO MDA 

(a) DENOTES ANALYSIS PERFORMED BY ALPHA SPECTROSCOPY 

2 79E+00 
100E+00 
7 06E+00 
2.25E+00 
2 87E+00 
139E+01 
5 01E+00 
2 85E+01 
100E+00 
100E+00 
4 45E+Ol 
5 07E+00 
4 55E+Ol 

131E+00 
100E+00 
3 81 E+OO 
113E+00 
129E+00 
6 55E+00 
2 53E+00 
6 66E+00 
100E+00 
l.OOE+OO 
100E+00 

* 100E+00 
* 100E+00 

Aug-06 WELL WELL WELL WELL WELL WELL WELL WELL WELL 
#3-805 tI4-885 #445!i #4-805 NUCLIDE R-885  $2455 62-805 #3-855A g3-8550 

Grots Alpha 8 OOE+OO * 3 00E+00 5 00E+00 I 00E+01 3 00E+00 3 00E+00 6 00€+00 5 OOE+OO * 3 00E+00 
Gross Beta I50E+01 ' 130E+01 * 700E+00 6 00E+00 * 9 70E+Ol 8 00E+00 3 83E+02 6.00E+OO * 4 00E+00 

130E+00 
100E+00 
3 67E+00 
118E+00 
134E+00 
6 47E+00 
2 50E+00 
7 25E+00 
100E+00 
100E+00 
100E+00 
100E+00 
100E+00 

Sep-06 WELL WELL WELL WELL WELL 
NUCLIDE #5-855 #5-805 #6-885 $6-855 $6-805 

;rossAlpha 4.00€+00 ' 3.00€+00 4.00€+00 ' 1.4OE+Ol * 5.00€+00 
Gross Beta 4 00E+00 4 00E+00 4 00E+00 700E+00 * 4 00E+00 

co-60 1 26E+00 1 85E+00 1 28E+00 1 39E+00 2 30E+00 
Sr-90 100E+00 100E+00 100E+00 100E+00 1 OOE+OO 

Sb-125 3 01E+00 4 69E+00 3 90E+00 4 13E+00 5 68E+00 
CS-134 109E+00 161E+00 134E+00 146E+00 197E+00 
CS-137 1 19E+00 176E+00 136E+00 156E+00 231E+00 
Eu-152 4 85E+00 8 89E+00 6 76E+00 7 17E+00 1 12E+01 
Eu-154 2 28E+00 3 28E+00 2 48E+00 2 86E+00 3 99E+OO 
Am-241 6 16E+00 1 92E+01 8 69E+00 8 15E+00 2 34E+01 

* DENOTES CALCULATED VALUE. ALL OTHER VALUES ARE LESS THAN OR EQUAL TO MDA 

WELL 
$7585 

9.OOE+OO 
9.00E+00 * 

2.23E+00 
l.OOE+OO 
5.82E+00 
2.2 1 E+OO 
2.64E+00 
l.lOE+Ol 
4.53E+00 
2.46E+01 

WELL WELL 
$7-855 #7-805 

900E+00 + 4.00€+00 ' 
800E+00 ' 170E+Ol 

1 57E+00 192E+00 
100E+00 1 00E+00 
4 14E+00 4 91E+00 
149E+00 164E+00 
149E+00 601E+00 
8 43E+00 9 50E+00 
2 84E+00 3 33E+00 
9 51E+00 185E+01 

WELL WELL 
#8485 #a855 
1.70€+01 * 5.00€+00 * 
1.00€+01 5.00E+00 * 

1 26E+00 2 30E+00 
1 00E+00 100E+00 
3 34E+00 6 22E+00 
1 06E+00 198E+00 
1 24€+00 2 13E+00 
648E+00 117E+01 
2 28E+00 4 01 E+OO 
8.60E+00 ' 2 38E+01 

WELL 
#8805 

3.00€+00 
1 OOE+Ol 

164E+00 
100E+00 
4 37E+00 
140E+00 
175E+00 
7 96E+00 
2 82E+00 
8 61 E+OO 

WELL 
$9455 

900E+00 * 
140E+Ol ' 

184E+00 
100E+00 
4 95E+00 
184E+00 
2 OiE+00 
112E+01 
3 86E+00 
2 12E+01 

~ 

WELL 
#9-805 

9 00E+00 ' 
360E+01 * 

136E+00 
100E+00 
3 52E+00 
131E+00 
127E+00 
6 60E+00 
2 54E+00 
124E+01 * 



Address 1425 STATE ROUTE 142 NF 

L I I I II I I I m 8596 I I 7510 I I 1306 I I I I I I I I I 


