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1.0 SUMMARY 

In 2015 the author carried out exploration on behalf of Canadian Silica Industries (CSI) on their 

Metallic and Industrial Minerals (MAIM) permit 9315070282 in the Peace River area, Alberta, 

directly south of the Town of Peace River. The work, consisting of fieldwork in May and 

September and October 2015 as well as geological studies of water well reports and hydraulic 

engineering maps and sections from Alberta Environment, form the basis for this report. 

The geological fieldwork consisted of mapping and sampling the Lower Cretaceous Paddy 

Member sandstone, uppermost part of the Peace River Formation which underlies the 

Shaftesbury Formation shale. The objective of the fieldwork is to determine potential thickness 

of the Paddy Member sandstone which is thought to lie directly beneath the Peace River. 

From the west side of the Peace River, Paddy Member sandstone samples were collected for 

sieve analysis to characterize the quality of the sand as a potential frac sand resource. Alberta 

Environment water well drilling records were researched to record (interpreted) Paddy 

Member sandstone thickness and occurrence, based on drillers reports from cuttings of sand 

(Paddy Member sandstone) underlying clay (Shaftesbury formation shale). 

Sections and plan maps from the Hydraulic Engineering Branch of Alberta Environment helped 

to show depths to bottom of the Peace River and potential for thickness for the Paddy Member 

sandstone. 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B Page 1 
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2.0 INTRODUCTION 

Canadian Silica Industries Inc. (CSI) operates a silica sand quarry/pit on the east side of the Peace River, 

approximately nine kilometres northwest of the town of Peace River. CSI mines the lower Cretaceous 

(Upper Albian) aged Paddy member sandstone, uppermost sequence of the Peace River Formation. The 

Peace River Formation underlies the lower to upper Cretaceous, Shaftesbury Formation shale. 

Underlying the Paddy member sandstone is the unconformable Cadotte Member, a siderite cemented, 

marine sandstone which forms prominent cliffs along the west side of the Peace River (west of CSl's 

quarry area). At the CSI Peace River mining operations, CSI rips the Paddy Member sandstone, as a 

poorly cemented, friable (quartz rich) sandstone, without use of explosives. The CSI operation has a wet 

and dry milling operation at Peace River and produces a silica sand or frac sand, which is used in oil and 

gas operations within Western Canada. 

CSI staked mineral permit 9315070282 to explore for additional silica sand resources. This Metallic and 

Industrial Minerals (MAIM) permit is situated south of the town of Peace River. The CSI mineral permit 

covers much of the area along the west side of the Peace River and east to the boundary of the recently 

created Wildwood (Alberta) Provincial Park. 

Leckie and Singh (1991) have described the Paddy Member sandstone as an estuarine fill with varying 

tidal/fluvial facies with three variable units, and lesser mud and coal rich facies. At the CSI pit along the 

east side of the Peace River, coal has been mapped within the sequence and work by Hamilton (1989) 

has shown that coal has been found in varying positions within the stratigraphy locally. 

Leckie and Singh (1991) have suggested there may be up to 5 metres with varying topography in contact 

relationships between the Paddy member base and Cadotte member sandstone top locally. They 

suggest the basal Paddy Member sandstone filled variable incised portions of the Cadotte sandstone. 

Siderite has been noted as nodules (along the north side of the Heart River) as well as a 3-metre lens 

thought to be near or at the Paddy member/Cadotte contact near the northwest end of the CSI property 

boundary, (Fraser, 2014). 

The work outlined in this assessment report for the l51 work period for mineral permit 9315070282 

indicates where Paddy Member sandstone has been sampled and/or mapped from outcrop. In addition, 

Shaftesbury Formation shale is noted in outcrop and the contact with underlying Paddy Member 

sandstone has been recorded with a handheld Garmin gps and by CSI staff surveyor George Millen. 

Water well drill hole data available through Alberta Environment suggests probable Paddy Member 

sandstone thickness, based on observations from cuttings recorded from water well drillers. No 

borehole drill ing has been completed by CSI to confirm Paddy Member thickness. A longitudinal section 

profiled along the Peace River suggests resource potential for the Paddy Member sandstone based on 

outcrop observations and the water well drilling reports. The Hydraulic Engineering Branch of Alberta 

Environment was useful in supplying plan maps and depth profiles of selected locations which cross the 

Peace River. 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B Page 2 
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3.0 LOCATION AND ACCESS 

The location of the Peace River area is shown in Figure 1. Highway 2 provides good access to the town of 

Peace River. 

Figure 2 illustrates the permit area which is aligned along the length of the Peace River, south of the 

Town of Peace River and lies adjacent the Wildwood Provincial Park 

4.0 CSI PERMITS, PROPERTY AND EXPENDITURES 

4.1 Property 

Table 1 below lists the legal description for the sections wh ich make up permit 9315070282. 

Table 1 Permit legal description 
Required 

Meridian- expense 
MAIM Range- Area in Term & date 
permit Township Section; LSD hectares Date due 

Tract: 01 

5-21-083 7WP; 17NW; 18SP,NW,NEP 

5-22-082 32NE 

lNP; 2NP;3SP,NW,NEP; 4SEP,SW 

5-22-083 l0SE; llSEP; 11NE,L3P,LSP,L6P; 

portion of lot 32; 12SP,N; 13S,NE 
July 

July 23, 
9315070282 1671 23, 

Tract:02 2015 
2017 

5-21-083 19SP,NEP; 20SWP 

portion w ithin t he bed of the Peace River 

Tract: 03 

5-21-083 19SP,NEP; 20SWP 

portion outside the bed of t he Peace River 

4.2 Expenditures 

A summary of expenditures for the CSI 2015 May and October field programs is outlined in Appendix 1. 

5.0 GEOLOGICAL SETTING 

5.1 Regional Geology and Stratigraphy 

In the Peace River area, generally flat-lying sandstones of the Lower Cretaceous Peace River Formation 

are overlain by shales of the mid-Cretaceous Shaftesbury Formation shale. The Peace River Formation is 

variable in thickness and ranges from 50 metres in the Clear Hills area of the Peace River region to 5 

metres and less along its margins to the north and east. Stratigraphically the Peace River Formation 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B Page 3 
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consists of 3 members with the Harmon shale, a marine shale at its base, overlain gradationally by the 

Cadotte sandstone, a very fine to fine grained salt and pepper marine sandstone with shaly sections. The 

upper sections appear to be siderite cemented and locally siderite lenses to 4 metres length have been 

noted. Along the Heart River side rite nodules, to 10 cm, form within the Cadotte, close to the contact 

with the overlying Paddy Mbr sandstone. The Cadotte is also variable in thickness and forms prominent 

cliffs north of the town of Peace River along the west side of the river to 25 metres thickness. A map of 

the regional geology is shown in Figure 3. A stratigraphic column for this regional geology is listed in 

Table 2. 

Unconformably overlying the Cadotte Member is the Paddy Member sandstone, which Leckie and Singh 

(1991) have described as varying from low energy shoreface to tidal to inner estuarine. Waddell (1956) 

used drill core and wireline electric log data from oil and gas wells to illustrate a thickness isopach map 

of the Paddy Member (Figure 4). He describes the Paddy Member configuration as a bird's foot pattern 

of a delta formed over a broad shelf with locally the Paddy Mbr. sandstone cutting into the Cadotte top 

as much as 5 meters locally (Leckie and Singh, 1991). Unconformably overlying the Paddy Member 

sandstone is the Shaftesbury Formation shale, a marine shale with a distinctive layer with fish scales, 

bones and fish debris and represents an important stratigraphic marker unit for oil and gas drilling. A 

stratigraphic column is shown in Table 3. Near the Canadian Silica Industries mining area, the Paddy 

member sandstone reaches thicknesses of 7-9 metres based on 5 test holes (Hamilton, 1998). 

Hamilton (1998) compiled a list of drill hole data from historic drilling from both sides of the Peace River 

and estimated tonnages available from quarriable leases. He provides sieve analysis from 5 test holes 

drilled for the company Peace River Silica Sand Ltd, test holes E89-0l to 05. 

6.0 2015 FIELDWORK 

In 2015, the author carried out limited fieldwork with 3 days exploration in May, (May 19, 21 and 24th ). 

Contact relationships were noted along the Heart River, where Leckie and Singh (1991) earlier 

recognized Paddy Member (Mbr.) sandstone in contact with Cadotte Member sandstone. During this 

same fieldwork period, Paddy member sandstone was chip sampled along the west side of the Peace 

River at locations Leckie 1 and 2 (Figure Sa). Samples Leckie 1 and 2 were run for sieve analysis at Tetra 

Teck EBA Engineering in Edmonton and sieve analysis results (in retained%) for those 2 samples are 

listed below in Table 2. 

From September 25 to October 1, 2015, 6.5 days fieldwork was spent near the confluence of the Peace 

and Smokey Rivers to try and locate the Paddy Member sandstone in outcrop. Near the confluence of 

the two rivers, 3 handheld auger holes (holes 1-3) were drilled, with mainly Shaftesbury Formation shale 

found in cuttings. The first auger hole was drilled south of the permit and is not shown in Figure Sa. 

Locations of the six auger holes and descriptions of their cuttings is listed in Appendix 4. Along the west 

side of the Peace River, Shaftesbury Formation shale outcrops and auger holes 4-6 were drilled. Auger 

hole 6 was drilled through the contact between the Shaftesbury and Paddy Member sandstone, just east 

of the water treatment plant, (situated at the south end of the town of Peace River). 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B Page 6 
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Paddy Member sandstone was collected for sieve analysis from 1.4 to 2.0m from auger hole 6. In 

addition, 4 channel samples of Paddy Member sandstone (samples CSlS-10, 11, 12 and 13) were 

collected north of the contact area for sieve analysis. These samples were cut into the sandstone in 

roughly a 5-cm wide continuous channel. The most northerly outcrop samples were collected close to 

where a major powerline cuts across the Peace River. A cut line or clearing is visible in Figure 2 on the 

island east of the sampling. Sieve analyses for these samples are listed in Table 2. No exploration 

fieldwork was carried out on the eastern side of the Peace River, south of the town of Peace River. 

Geological points of interest or waypoints were collected by Garmin gps and are recorded in Figure Sb 

and listed in Appendix 2. 

In addition to the May and October fieldwork, Alberta Environment water well drilling reports for the 

permit area were evaluated. Figure Sc shows water well drill hole locations and Appendix 3 lists legal 

descriptions and drillers notes from well cuttings. In the water well reports, where clay/shale were 

noted overlying sand (and interpreted here as Shaftesbury Formation shale overlying Paddy member 

sandstone), intercepts where the (interpreted) Paddy Member sandstone were found, were brought 

into a longitudinal section Figure 11. Figure 11 is intended to show the projected thickness of the Paddy 

and Cadotte member sandstone units along the Peace River. In addition, oil and gas well data with 

formation tops and lithologies were looked at to gain further insight into the potential thickness of the 

Paddy Member sandstone as it lies below the Peace River. 

A canoe had been brought along to explore the islands, north of the confluence of the Peace and 

Smokey Rivers, but the current within the Peace River was too strong for this exploration approach. 

Three days were spent camping at Tangiers Park (near Shaftesbury Crossing) on the southeast side of 

the Peace River and exploration activity was carried out by pickup, from there. 

7.0 RESULTS 

7 .1 Sieve analysis 

Where the Paddy member sandstone was found in outcrop and sampled from auger hole 6 from 1.4 to 

2.0m the sandstone shows moderately favorable results as a frac use. Samples CSlS-11 and CSlS-12 

both have high silt content and CSlS-13 is medium to coarse grained. No coal was found in limited 

channel sampling along the west side of the river. {Coal seams within the Paddy Member sandstone are 

viewed as deleterious). Figure Sa shows 7 samples collected for sieve analysis and shows locations of 

auger holes used to test for the Paddy Member sandstone. Table 3 below records% retained for the 

mesh sizes used for the 7 samples analyzed. 

Appendix 5 lists sieve analysis in retained weight in grams as well as retained weight in%. Certificates 

from Tetra Tech EBA Engineering, Edmonton for each sample with sieve analysis are also listed in 

Appendix 5. 

CSI mineral permit 093 9315070282 (revision to assessment report), Part 8 Page 11 
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Table 3 CSI permit 
exploration 
SIEVE ANALYSIS: retained weight in% 

Analyses from Tetra Teck EBA Engineering, 
Edmonton 

Rock Sieve SUM initial lithology/description NAD 83 UTM 
sample 

# 
sizes (%) weight coordinates 

4 12 20 40 60 70 100 140 200 PAN (grams) Easting Northing elev 
(m) 

CS15- 0 1.5 1.1 2.6 10.3 7.0 25.8 35.8 12.1 3.1 99.3 348.4 Upper Paddy mbr; 0-l.3m 480333 6228315 315 
10 chip sample from outcrop. 

Contact with overlying 
Shaftesbury Fm shale 
exposed in bank. 

CS15- 1.5 2.9 1.4 2.2 2.8 1.4 6.8 38.9 34.4 7.7 100 396.9 continuous sampling from above, 
11 but offset 2m south, l.3-2.4m; moderately silty 

CS15- 1.8 2.6 1.7 3.3 4.0 1.7 8.6 43.8 24.4 8.1 100 459.2 Continued from above, 480335 6228309 310 
12 2.4-3.2m. Base of sample 

at height of water along 

river; moderately silty. 

CS15- 0.3 1.1 1.1 6.1 25.0 18.2 37.7 7.7 1.4 1.4 100 351.3 Upper Paddy Mbr 480715 6228818 322 
13 sandstone in o/c, sampled 

over 1.2m. Shaftesbury Fm 

shale contact exposed in 

bank (photo here; Plate 

2). Sample is medium to 

coarse grained . 
*Auger 0 0.5 0.3 1.5 6.1 6.3 26.8 26.1 17.3 14.9 99.9 351.3 Auger hole 6 located 120m 479909 6227838 316 
hole6 southeast of water treatment 

plant. Collar of hole 0.5m 
above height of river. 
Unconsolidated sand from 
1.4-2.0m (interpreted as 
Paddy Mbr sandstone). 

Leckie 0 0.02 1.1 2.9 6.4 5.3 22.1 43.2 14.9 4.0 100.0 510.4 Paddy Mbr. Sandstone, 481131 6229334 334 
1 chip sampled over 4m 

thickness 
Leckie 0 0 0.4 2.2 11.6 8.7 49.2 24.7 1.2 1.8 100.0 524.9 Paddy Mbr sandstone, chip 481143 6229330 322 

2 sample 6-8m 

*Auger hole 6 drilled to 2.0m, with 0-0.Sm sand, O.S-l.4m clay, 1.4-2.0m Paddy Member 
sandstone 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B Page 14 
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7.2 Projected Paddy Member thickness beneath the Peace River 

A plan map (Figure 6) and profiles (Figures 7-10) obtained courtesy of the Hydraulic Engineering Branch 

of Alberta Environment show water depth profiles and these cross sections are incorporated into a 

Longitudinal section (Figure 11). 

Plate 1 below shows a view to the southwest showing Paddy member sandstone outcropping along the 

west bank of the Peace River. Leckie and Singh, (1991) in Figure 5 of their publication, report Cadotte 

member sandstone outcropping and underlying the Paddy Member sandstone. The Cadotte member 

sandstone was not detected in outcrop sampling at locations Leckie 1 and 2 (Figure Sa) in the May 2015 

fieldwork, which is located north of the outcrop viewed in this photo (Plate 1). Additional sampling and 

mapping is recommended in this area to determine the Cadotte member sandstone top. 

Plate 1 
Paddy Member sandstone exposed in outcrop. This 
section is described in the paper (Fig. 5) by Leckie and Singh, 
(1991) in the Joumal of Sedimentary 
Petrology, vol. 61 , No. 5, p. 825-849. Chip sampl&s Leckie 

1 and 2 coll&cted here; and no 
Cadotte sand11Dne delBcted 

Peace River 

CSI mineral permit 093 9315070282 (revision to assessment report) , Part B Page 15 
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Plate 2 below shows the contact with Shaftesbury Formation shale overlying the upper Paddy member 

sandstone along the west bank of the Peace River, just south from where the powerline crosses the 

Peace River in Figure 2. 
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Figure 6 Air photo mosaic of plan view of the Peace River area, south of the Town of Peace River, 

(courtesy of Alberta Environment, Hydraulic Engineering Branch). Scale of map reduced from 1:10,000 

to fit page. 
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Macleod Cairn hydrographic section (modified from Alberta Environment) 
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Sisson's Hydrographic section (modified from Alberta Environment) 
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8.0 Conclusions and Discussion 

The longitudinal section (Figure 11) outlines projected Paddy member sandstone thickness beneath the 

Peace River. An estimated 15 to 20 metres of Paddy member sandstone is projected to lie beneath the 

Peace River within mineral permit 9315070282. Preliminary sieve analysis from limited chip samples 

from Paddy member sandstone outcrop and minimal handheld, auger hole drilling suggests silica sand 

potential. More chip sampling is required and truck mounted, borehole drilling is recommended before 

a resource potential can be determined. 

The preliminary sieve sample results listed in Table 2 indicate generally fine-grained silica sand from chip 

sample results and locally silty sections. Additional chip sampling of Paddy Member sandstone outcrop, 

north of the powerline crossing, along the west side of the Peace River, is recommended. This is the area 

described in the Leckie and Singh (1991) report, (their Figure 5) which suggests Cadotte member 

sandstone is exposed in outcrop. To date, most ofthe sampling ofthe Paddy Member has been from the 

upper portion of the Paddy Member sandstone. Further exploration sampling is suggested on the east 

side of the river, just south of the town of Peace River. 

Water well drill hole records available through Alberta Environment has been very useful in recognizing 

Paddy Member sandstone from water well drillers notes. The results of this are seen in the longitudinal 

section. 

While thin coal seams have been noted within the Paddy Mbr. sandstone in the Heart River area, no coal 

has been detected from preliminary sampling on the west side of the Peace River within the Paddy 

Member sandstone. 
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9.0 Statement of Qualifications 

I, Stuart C. Fraser, P. Geol. reside in Edmonton, Alberta and am a Professional Geologist registered with 

AP EGA since 1997, licence member number 47638 and APEGBC since 2012. 

I am the principle in the corporation S. Fraser Geological Contracting Ltd., incorporated November 28, 

2012. I have a permit to practice geology through AP EGA, permit to practice number 12168. 

I have a B.Sc. Degree in geology from Dalhousie University, graduated in 1973 and a Master's Degree in 

Geology from the University of Alberta in 1996. 

I have practiced my profession since graduation and have worked on minerals as well as oil and gas 

projects through my career. 

The details in this assessment report are true and have been completed to be best of my ability. I am a 

qualified person for the purposes of this report, and have no stock in the company of Canadian Silica 

Industries (CSI) and expect to gain no special services with the completion of this report. I am being paid 

as a consultant for the completion of this report and expect nothing further. 

I have had extensive experience with the Peace River silica sand project/quarry (as a qualified person) 

having run a drill program with CSI in 2014 with completion of 16 boreholes testing the Cretaceous 

Paddy Member sandstone. In addition, I also worked with Dr. John Godfrey, former consultant geologist, 

on this same silica sand project in 1998 and 1999 with United Industrial Services Ltd. (UISL), Calgary. 

Date ...... J.?~.~l ....... k;.. ..... ~ .. !..~ 
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Appendix 1 Assessment Expenditures Summary 

Total assessment credits for mineral permit 093 9315070282 (as of March 8, 2017) 

include: 

mileage & field rate charges (S. Fraser 
Geological Contracting Ltd) 

Accommodation & meals 

Analytical & consulting costs (EBA Engineering) 

Printing, scanning & other charges 

Subtotal 

Overhead 10% 

Total CSI expenditure from compilation study, fieldwork & reporting 

Assessment charges for 1st work period consisting of 1671 hectares is 
1671 x $5/hectare 

*Remainder $14,238.60 to be applied to work period 2, 
due July 23, 2019. Total charges expected for 
the next work period at $10/hectare would be $16, 710 
based on the present 1671 hectares within the existing 
permit block. 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B 

total costs 

17990.43 

716.55 

1344.00 

488.66 

20539.64 

2053.96 

22,593.60 

8355.00 

14,238.60 
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Appendix 2 

Waypoints from May and October 2015 fieldwork 

May 2015 waypoints 

Name Easting Northing elevation Description 

wpt along cl iff where Paddy 
Mbr sandstone is in contact 

SFa 481134 6229352 335 with glacial gravels 

SE corner of pit floor;l.4 km 
SFb 479022 6227820 340 south of Leckie field 

Shaftesbury Fm shale in 
SFc 475735 6225010 333 outcrop 

Shaftesbury slump debris in ck 
SFd 473539 6224422 329 bank 

Shaftesbury slump debris in 
SFe 473199 6224557 341 creek 

SFf 479119 6227663 340 pit floor 

SFg 479263 6227409 318 River edge with gravel exposed 

3m thick sandstone lens within 
SFh 469395 6207805 541 Shaftesbury (?) Fm 

SFi 482418 6231881 344 top of Paddy Mbr in o/c 

SFj 482404 6231873 334 Base of Paddy Mbr 

Cadotte sandstone top with 
siderite nodules along Heart 

SFk 482762 6231511 323 River 
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October 2015 waypoints 

Way points Easting Northing Elev. Date Description 

Sep 28, west edge of Freeland 
SF16-1 473065 6223153 329 2015 property 

Wildland Prov. Park 
SF16-2 473947 6223004 367 Sep-25 boundary 

SF16-3 475689 6224244 330 Sep-25 Access trail, point 1 

gravel exposed along 
SF16-4 468708 6217560 374 Sep-26 range road 

elevation of height of 
SF16-5 470965 6221377 315 Sep-26 water in Peace River 

Shaftesbury Fm shale 
SF16-6 468995 6217808 340 Sep-26 in o/c 

Shaftesbury o/c along 
SF16-7 469086 6217897 332 Sep-26 west side of road 

Freeland access road & 
SF16-8 470941 6220176 330 Sep-26 Range Road 234 

gravel site along Range 
SF16-9 468689 6217597 345 Sep-26 Rd 234 

SF16-10 478374 6225636 326 Sep-25 entrance to Crown land 

SF16-11 476020 6224347 343 Sep-27 access trail 

SF16-12 474612 6223190 394 Sep-27 access trail 

SF16-13 474973 6223222 405 Sep-27 access trail 

SF16-14 475351 6223391 401 Sep-27 access trail 

SF16-15 475556 6223629 387 Sep-27 access trail 

SF16-16 475592 6223752 372 Sep-27 access trail 

SF16-17 475597 6223851 366 Sep-27 access trail 

SF16-18 475740 6223999 369 Sep-27 access trail 

SF16-19 475873 6224126 347 Sep-27 access trail 

SF16-20 476347 6224629 340 Sep-27 access trail 

SF16-21 476995 6225004 323 Sep-27 access trail 

SF16-22 477274 6225120 321 Sep-27 access trail 

SF16-23 477860 6225429 323 Sep-27 access trail 

SF16-24 478595 6225684 319 Sep-27 access trail 

SF16-25 477743 6225389 327 Sep-27 access trail 

confluence of Smokey 

SF16-26 478783 6225741 314 Sep-27 & Peace rivers 

SF16-27 468458 6217594 320 Sep-29 Shaftesbury Formation 
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shale o/c 

North end Young 
SF16-28 475724 6224343 329 Sep-29 property 

Shaftesbury o/c along 
SF16-29 478348 6226612 314 Sep-29 west side of river 

Shaftesbury Fm shale 
SF16-30 478992 6227207 314 Sep-29 o/c 

Shaftesbury Fm shale 
SF16-31 479319 6227443 318 Sep-29 o/c 

Shaftesbury Fm shale 
SF16-32 479732 6227697 314 Sep-29 o/c 

Paddy Member ss o/c 
SF16-33 479909 6227836 316 exposed along river 

top of Paddy Mbr 
ssandstone; chip 

SF16-34 480333 6228315 315 sample 

Bottom of chip sample 
SF16-35 480335 6228309 310 Oct-01 & heigth of river 

Shaftesbury Fm shale 
in contact with Paddy 

SF16-36 480715 6228818 322 Oct-01 Mbr sandstone 

SF16-37 481239 6229287 322.2 height of water in river 

Oct. l, height of water in river, 
SF16-38 480786 6228802 313.3 2015 pt3; 

SF16-39 479963 6227818 313.7 height of water, pt4 

Contact Shafts & Paddy 
SF16-40 480727 6228829 322 Mbr sandstone 
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Appendix 3 Water well drill hole data 

Water well Elev 

location Easting Northing (m) Legal Desc Comments 

23.16-24.38m cs sand & 
LSD9_S24_Tp083_R2 gravel; 24.38-25.30m 

Ron Arnold 479951 6229636 368 2 Shaftesbury shale 

0-1.62m boulders, 7.62-
NE quarter Sec 13 20. 73 gravel & boulders, 

Alta Envnl 479695 6228429 357 Twp 083 R22 20. 73-24.38 black shale 

25.3-31.09m water bearing 
LSD6 Sec 11 Twp 083 sandstone; 31.09-34.14m 

Walton well 477330.8 6226219 337 R22 shale & sandstone 

NWquarter Sec11 28.96-32.0m blue shale 
Trosky well 477221 6226820 Twp 083 R22 (Shaftesbury ?) 

12.19-12.Sm gravel, 12.5-
NE quarter Sec 05 18.59m clay, 18.59-19.81m 

Phimetor well 473140 6225227 344 Twp 083 R22 gravel 

16.15-19.81m gray water 
NW quarter Sec 32 bearing sand & gravel, 

Glenn Murphy 474305 6223566 316 Twp 082 R22 19.81-20.12m gray clay 

3.05-9.14m gravel; 9.14-
LSD0l Sec 30 Twp 9.75m sandstone (Paddy 

Alta Envn2 481541 6230646 318 083 R21 Mbr ?) 

0-16.76m gravel; 16-31.09m 
shale; 31.09-32.61m sand; 

SE quarter Sec 13 Twp 32.61-34.44m shale; 34.44-
Massee well 479692 6227624 320 083 R22 38.4m sandstone 

NW quarter Sec 31 
Purcell well 472679 6223577 329 Twp 082 R22 no lithology available 

report by 0. Tokarsky 
Peace River NE quarter Sec 36 reports sandstone 69-79 ft 
jail well 471868 6223573 347 Twp 082 R23 (21-24m) 

2.44-7.0lm gravel, 7.62-
EH Sec 26 Twp 082 9.14m gray shale, 9.14-

Edward Roski 470175.3 6221545 335 R23 30.48m dk gray shale (Shaft) 

0-67.06m dk gy clay, 67.06-
74.68m fn gr sand, 74.68 to 

LSD 14 Sec 24 Twp 77.72m gravel; 77.72-
Tim Barker 478957 6230233 375 083 R22 79.25m med gr sand 

0-15.24m gravel & boulders, 
SW quarter Sec13 15.24-27.43m clay & rocks, 

Umbach well 478887 6227628 350 Twp 083 R22 27.43-36.58m sandstone 
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Auger 
holes 

Auger Hole 
1 
Auger Hole 
2 
Auger hole 
3 
Auger Hole 
4 
Auger Hole 
5 

Auger hole 
6 

Easting 

Appendix4 

(handheld) Auger drill hole data 

Northing Elev 
UTM NAD83, Zone 11 (m) comments 

0-6.lm in Shaftesbury Fm 
470936 6220628 325 shale 

0-5.lm in Shaftesbury Fm 
477468 6225171 325 shale 

478721 6225171 325 0-0.9m in clay 

478156 6226439 319 0-1.5m in clay 

0-1.2m clay; 1.2 to 1.42m 
479802 6227763 319 Paddy Mbr sandstone 

0-0.Sm sand, 0.5-1.4m clay 
(interpreted as Shaftesbury 
Fm shale), 1.4-2.0m sand 
(interpreted as Paddy Mbr. 

479909 6227838 316 sandstone) 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B Page 31 
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AppendixS 

Sieve Analysis & Certificates from EBA Engineering 

Page 33 sieve analysis with retained weights in grams 

Page 34 sieve analysis with retained weights in% 

Pages 35-41 Tetra Tech EBA Engineering Certificates 

CSI mineral permit 093 9315070282 (revision to assessment report), Part B Page 32 



- - - - - - - -
Canadian Silica Industries 
SIEVE ANALYSIS: retained weights in grams; dry sieved 

CSI permit exploration sampling May & Sept 2015 

Analyses from Tetra Tech EBA Engineering, Edmonton 

sieve sizes 
Rock 

sample# 
4 12 20 40 60 70 100 

CSlS-10 0 5.1 3.9 8.9 35.8 26.8 90.0 

CSlS-11 5.8 11.5 5.5 8.9 11.1 5.6 27.0 

CSlS-12 8.2 12.0 7.7 15.2 18.5 7.9 39.7 

CSlS-13 1.1 3.7 3.9 21.4 87.9 64 132.4 

Auger 
hole6 0 1.8 1.2 5.3 21.6 22.1 94 .2 

Leckie 1 0 0.1 5.7 14.8 32.8 27.2 112.8 

Leckie 2 0 0 2.3 11.7 61.1 45 .9 258.3 

140 

124.6 

154.2 

200.9 

27 .1 

91.6 

220.3 

129.4 

- - - - - - - - - - -

initial NAD83 UTM elev 

200 PAN SUM weight lithology coordinates (m) 

Upper Paddy mbr. 0-l.3m chip 

42 .3 10.9 348.3 348.4 sample from o/c; Sept 30 480333 6228315 315 

continuous sampling from 

136.6 30.7 396.9 396.9 above; l.3-2.4m; Sept 30 

112.0 37.1 459.2 459.2 as above; 2.4-3.2m; Sept 30 480335 6228309 310 

4.8 5.0 351.3 351.3 chip sample; 0-l.2m; Oct 1 480715 6228818 322 

Auger hole #6; 1.4-2.0m; Sept 

60.9 52.4 351.1 351.3 30 479909 6227838 316 

Paddy Mbr. Sandstone, chip 

76.2 20.3 510.2 510.4 sample 0-4m; May 24 481131 6229334 334 

Paddy Mbr sandstone, chip 

6.3 9.7 524.7 524.9 sample 6-8m; sampled May 24 481143 6229330 322 

page 33 



- - - - - - - - - - - - - - - - - - -
Canadian Silica Industries 

SIEVE ANALYSIS: retained weights in% 

CSI permit exploration sampling_Sept/Oct 2015 

Sieve analysis from Tetra Teck EBA Engineering, Edmonton 

Rock sieve sizes SUM initial 
lithology/description 

NAO 83 UTM coordinates elev 
sample# 4 12 20 40 60 70 100 140 200 PAN (%) weight Easting Northing (m) 

Upper Paddy mbr; O-l.3m chip sample 

from outcrop (o/c) 600m northeast of 
CS15-10 0 1.5 1.1 2.6 10.3 7.0 25.8 35.8 12.1 3.1 99.3 348.4 water treatment plant. Contact with 480333 6228315 315 

overlying Shaftesbury Fm shale exposed 

in embankment. 

CS15-ll 1.5 2.9 1.4 2.2 2.8 1.4 6.8 38.9 34.4 7.7 100 396.9 
continuous sampling from above, but 

offset 2m south; l.3-2.4m 

CS15-12 1.8 2.6 1.7 3.3 4.0 1.7 8.6 43.75 24.4 8.1 100 459.2 
as above, 2.4-3.2m. Base of sample at 

480335 6228309 310 height of water along river 

Upper Paddy Mbr sandstone in outcrop, 

12D0m northeast of water treatment 

CS15-13 0.3 1.1 1.1 6.1 25.0 18.2 37.7 7.7 1.4 1.4 100 351.3 plant; ch ip sample O-l.2m. Shaftesbury 480715 6228818 322 
Fm shale contact exposed in 

embankment. 

Auger hole 6 located 120m southeast of 

Auger 
water treatment plant. Collar of hole 

hole# 6* 
0 0.5 0.3 1.5 6.1 6.3 26.8 26.1 17.3 14.9 99.9 351.3 0.5m above height of river. 479909 6227838 316 

Unconsolidated sand from 1.4-2.0m 

(interpreted as Paddy Mbr) 

0 0.02 1.1 2.9 6.4 5.3 22.1 43.2 
Leckie 1 

14.9 4.0 100.0 510.4 Paddy Mbr. Sandstone, chip sample 0-4m 481131 6229334 334 

D 0 0.4 2.2 11.6 8.7 49.2 24.7 
Leckie_2 

1.2 1.8 100.0 524.9 Paddy Mbr sandstone, chip sample 6-8m 481143 6229330 322 

no analyses; top of Paddy Mbr in contact 
with glacial gravels here, no Shaftesbury 481134 6229352 335 
Fm noted 

*Auger hole 6 drilled to 2.0m, with 0-0.5m sand, 0.5-l.4m clay, 1.4-2.0m sand (Paddy Member) 

Page 34 
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; PARTICLE SIZE - ANALYSIS OF SOILS 
(ASTM Designation D 422) 

Project: (!ANAt>l 0.N Si L..\CA 11\JlX..£;>,:.:2\£"$ Borehole No.: LECK\ E \ 
Address: ___ _ ___ _ _ _ _ _ __ _ Depth: 0-4m 

Sample No.: "1 '7 3 g • I 
Project No.: E 1 '2. '1...;, 3 6 O I - 0 } Sample Description: - ------ - ---
Date Tested: MiW 27, u.>15 By: __,__M~F26 .... ·.__ _ _ 

- -- ----- --·--·· - - - - ··-- ~ · ·- ..... ·-··- - ----- --·- ··-- -

--- -- - - - ·- -·=-
Initial Washed 

This Section for Split Sieves . -- ·-----
(do not include hydrometer split) First Second ~---·--·- ·---- -q- --~ ·-·---r------· 

Wet& Tare 2T'1b.S Split on Sieve No. 

Dry& Tare ,.._.,r, 0 · A ~ - . , '111.&n.o Mass Before 2007.o 
Tare Mass 73~.o Mass After /r,J, j"I'-\. ·11u· 5IO ,_"l 
Ory Mass 2007.0 Hygroscopic Moisture 

% Moisture I. ez "le. Wet&Tare % Moisture 

Hydrometer Sample Wt.: g Dry& Tare C 1-1,::,,-v 1 .,u).4-5i r-i.' "2.:: 0 ;2 V' 

Plus No. 10 Material Yes 0 No 0 Tare 
·---· -- ,.._. _______ 

- ·· 
Sieve Analysis Test Hydrometer Test 

Sieve Mass TotaJ Mass Total% 
( Mm1 Retained Passing Passing 

. ""'T .... _ _._ 

Time Elapsed Temp. Reading I Diameter Total% 
Time oc mm Passing 

' " 

0 

2 

5 

15 

30 

4,75 0 . 60 '! 

l."75 0,\ 250 

o.c:>.SO S:1 1440 

0,Lf2'5 14 ,S 

0 ,'2.50 .-32.S 
C,'2.1'2. 2'7 ,'2. Meniscus Correction: ____ _____ _ _ 

o. t50 112,B Dispersant Correction: --------,----
c>, 1011;, 2. '2.0 .·3 Specify Gravity: ____________ _ 

0,015 ·11o.2. Cylinder No.: ___ ____ _ 
Pans zo,3 - Hydrometer No.: _ _____ _ 

5JM·· 510 ,'2.. 
Remarks: 

I n_ Pirtl(:je Stze..Analy,:ts nrso,ls.<;l!r 

Data pr8S8llted hereon lsfortbesole use of the stiplated c:Uent. Tetra Tedl EBA Is not responsible, nor can be held liable, fur use made althls nport by 
any o1her pa,l:J, with or wilhout the knowledge al EM lhe teslin9 seivtce& reported hel1lin have been perfonned to racognlzed inooslry stnlan!s, 
unless notJld. No o1her waminty Is made. ThBl!e data do not include or rvpresant any Interpretation or opinion of speclllcallon compliance or material 
suilabillty.Shouldengjneerln!Jint8Jprelationberequired,EBAwillprovkleltuponWllttenrequest. I ["II;] TETRA TECH 
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. PARTICLE SIZE - ANALYSIS OF SOILS 
(ASTM Designation D 422) 

Project: _.Q.AN:ebeN SH-\c..A \Nt)}S3e\G~ 

Address: 

Project No.: E 17_ 1.. c, '3 is D J - C I 

Date Tested: Ma\J 2, dO\ S By: MgG. 

·- --- ··---~-- - ----- -
--·· 

Initial 

Wet& Tare \ ~4'-' .~ 

Dry & Tare 1~405 
Tare Mass lo3fo .l 

Dry Mass 12011 .... 
% Moisture 0,32 "/o 
Hydrometer Sample Wt: 

Plus No. 1 o Material Yes D 
------

Sieve Analysis Test 

Sieve Mass 

• ( l't'V,.) ·- Retained 

Ll.7'i 0 

L15 0 

O, o._c:;o 2.3 

o,-..,,; Jl,1 

0 ?:"\O (o\. l 

o . '2.12. '15,GJ 

o. l"in 25R3 

o. ,01o t 2') ,Lf 
0 .015 G,.3 

Pans q,1 

Su'f'V'~ 52Lt;1 
Remarks: 

Total Mass 
Pa~sing 

g 

No D 

Total% 
Passing 

~--· 
Washed 

~-

Time 
,.,.,. __ 

Borehole No.: _____ L-e:c--==\::.:.:.l!!e:E~z,___ ___ _ 

Depth: _______ t>-=-·8=-:cm:..:_ ____ _ 

Sample No.: 9 7 3.& , J.,... 

Sample Description: __________ _ 

This Section for Split Sieves 
(do not include hydrometer ~plit) 

- ---·-----·---- -~ 

First Second 
---1----·-·-- --- ----

Split on Sieve No. 

Mass Before 

Mass After 

Hygroscopic Moisture 

Wet&Tare % Moisture 

Dry& Tare 

Tare 

Hydrometer Test 

Elapsed Temp. Reading Diameter Total% 
Time oc mm Passing --

0 

2 

5 

15 

30 

60 

250 

1440 

Meniscus Correction: __________ _ 

Dispersant Correction: __________ _ 

Specify Gravity: ___________ _ 

Cylinder No.: _______ _ 

Hydrometer No.: ______ _ 

.4 S e ,..svL e..,:..., c::'vv' r c. t,;-a ,.,e:;1 r 

I I [,]TETRATECH 
{__ (Y.,/ 

Data presenllld llellon lsfllrtlle sole use of the stipulalad cMent. Tetra Tecfl EBA Is oot responslllle, nor can be held liable, for use mad& otlhls report by 
any other party, with or without tile knoWtedge of BIA. The testing sarvtcas raported henln have been perflJnned to recognized inoostrY slandanls, 
unless nallld. No olhef'warranty ls made. These data do not ktclude or llll)l'8S8III any Interpretation or opinion of speclllcation compliance or material 
sullabllity. Should engineering fn1srpretatlon be required, ESAwill provide ltUJ)OII written request 
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4 
I 
2... 

2. 

.( 

4 
G 
( 

0 

0 
0 

{60 

140 
_o C 

PA RT IC LE SIZE - ANALYSIS OF SOILS 
(ASTM Designation D 422) 

Project:f;-nser Gealo3k ol qfJ)eto..\ TES4'~oreholeNo.: A1A:9e-r: Hale 
Address: _ _ ______ _____ Depth: I, 4- - ::) ,OM 

Sample No.: 25 \ -5 
Project No.: £. I 22038 0 \ - a \ Sample Description: __________ _ 

Date Tested: Oct 'l / r 5 By: m G 

--- --- ---·- ------·· - - ·-·- · ----- - - -- ·--··--· - ----- --
This Section for Split Sieves -..-·-· 

Initial Washed (do not Include hydrometer split) First Second --·-·--· ---~------·- ·---··- .. ---------· ,. ________ 
Wet& Tare Split on Sieve No. 

Dry& Tare Mass Before 

Tare Mass Mass After 
------·---~-"--

Ory Mass Hygroscopic Moisture 
----... - --- ·- ---- -·- -

% Moisture Wet& Tare % Moisture 

Hydrometer Sample wt: ___ g Dry & Tare 

Plus No. 10 Material Yes O No 0 Tare 
---·-····· ..,_ ...... - - . .. ----

.. ---
Sieve Analysis Test Hydrometer Test -~ .. ···-- ·•H•O• _ ,.. ~·-

Sieve Mass Total Mass Total% Time Elapsed Temp. Reading Diameter Total% 
Retained Passing Passing Time DC mm Passing 

··- - --
0 

2 

5 

15 

30 

ILL 7F, 0 60 

l, 707) I, ~ 250 

0 , 270 I. 2... 1440 

0, 4211 5 \ 3 

0 ,250 2 1, 6 - ---··-~·--· -·- ~---··- ----· 
0 ,2 12 22 . I Meniscus Correction: _ _ ________ _ 

0 , 1'50 q4. 2... Dispersant Correction: _________ _ 

D, 106 q ( ,b Specify Gravity: ___________ _ 

0,075 In(', , q Cylinder No.: _______ _ 
Pans cs_?• u., - Hydrometer No.: ______ _ 

Remarks: Dry S'i e vecl I o-.s pee c I I e,.ai: Cecrqe st-

I [,) TETRA TECH 
k I'('., 

D8la p.-ilad lllnon 1B fllrlhe sole use ofthesllpUlaled c:lent. Telnl Tech EBA is not responsible, narc:ai be held lable, far tatlllllle llftllls rlPOft by 
8IIJ IIIIB" !*11 wllh or willadtbe llllaWladge of BIA. The tasUng senlces rapo,lad heraln hlwl been perfonnecl to racoi,izad lrmslry sllndanls, 
llllessnoled. fllo olher.-rlllly ls madll. lbesedalB do not Include or ,.-.ta., illlijHetalion ,iroplnlon ofspedlcallon compllance or material 
sullldty.Slmd119••11Jint9rpmllllonben,quired. EBAwlllpnMdeit~wrltlenrequest. 
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PARTICLE SIZE - ANALYSIS OF SOILS 

(ASTM Designation D 422) . 

Project: Frn,sec 6eolo'-~f1 ca.I 6eoerc:J 
Address: :Ies:h~ 

Borehole No.: 8TM of\ s;'b.91-ft: ( ?) 
Depth: t) ,- l, 3 lYJ 
Sample No.: __...~=S_,_I..:...+-/ _____ __ _ 

Project No.: e.j 2 2 0 38o I -O( 

DateTested: () U: 9/15° By: me...-
Sample Description: :SO ~ f {-~ ::t!:­

CS IS" - 1 o 
~--------··------·--·-----.. ·-···· --·-----·- -· - ··---- - · -· - ---- - ·-

This Section for Split Sieves 
Initial Washed (do not include hydrometer split) First Second 
··- ----- -----· 

Wet& Tare Split on Sieve No. 

Dry& Tare 46'5 I Mass Before 

Tare Mass l 16 ,7 Mass After 
-

Dry Mass 73 4-~. 4- -~ 4 'g I <, Hygroscopic Moisture 

% Moisture Wet& Tare % Moisture 

Hydrometer Sample Wt: g Dry & Tare 

Plus No. 10 Material Yes 0 No 0 Tare 
'----- -----····---·---· -- ·- ---- - ---- - -

_ .. __ 
Sieve Analysis Test Hydrometer Test 

Sieve Mass Total Mass Total% 
Retained Pfssing Passing 

i-l~-1~-~~--
Time Elapsed Temp. Reading Diameter Total% 

Time ·c mm Passing 
··- .. _ ... 

0 

2 

5 

15 

30 

4.75 n. 60 

250 

1440 

0. 2.J")Q 35, ~ - ·--•o -- - ~·---~ --- ~-
I Meniscus Correction: _________ _ 

0,150 qo.n Dispersant Correction: _________ _ 

0. I Oh P-4, {.. Specify Gravity: __________ _ 

0.01..c; 426 Cylinder No.: ______ _ 

.__Pan_s_.__(.....,.Q.,~~'---<-----'------' Hydrometer No.: ______ _ 

Remarks: Dry S i eve.di c.\ieot reg qest 
\) 

-5 I 60 

~. ,[ 11:] TETRA TECH 

Data p,-udlmlOll isfllr1hesoleuse oflllestipulllllcl dent Tm Tedi EBA isnatrespomible,narcanbellellllllble, forusemmleof1111sniportby 
an, alla~ wllh or willldtlltlml:Mledge of EBA. 111e-. serv1ces l1ll(lfted '*8ln hM been pelilrnd IO l1ICDIJliDd lndullry s1lndM1fs, 
lllless noted. No Olllerwammly is nwl&. Thesedala do notloclude orn,pnmnt any illeiplltltiwior~ at speclflcatlonc:ompllanc;e orllllll8rial 
Sllllallllly. S110Uk1 engnminginlllrprBtationbe,equired, EBAwillpnwldeltuponwritlenrequest. 
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: PARTICL.~ SIZE - ANALYSIS OF SOILS 
(ASTM Designation D 422) 

Project: Fruser Ge.ok>g icn.\ Gener°'-\ 7e~~orehole No.: ~pee Podd. y 
Address: ______________ Cbepth: --'Q""'----...._l ...... , _.2-__,_,n,._._ _______ _ 

Mbr 

Sa!llple No.: 2.51,+ 

Project No.: 

Date Tested: 

E (22035$0\-0\ 

()c): q/15 By:__,l'.h'-'-'---"'c....:::..··--

Sa~ple Description: 5CA. t'¼ P iL .J+ Cs; tS- \ ·s 

S;vmJ)(e::* 0(\ Oc::t l/15 
This Section for Split Sieves 

Initial Washed (do not Include hydrometer split) First Second 

Wet& Tare Split on Sieve No. 

Dry & Tare 361,Cf Mass Before 
, .. .. ... 

Tare Mass IO, c:., Mass After 

Dry Mass '.351 .3' 3 .c::; I ~ Hygroscopic Moisture 

% Moisture Wet& Tare % Moisture 

Hydrometer Sample Wt.: g Dry& Tare 

Plus No. 10 Material Yes D No 13 Tare 
, 

Sieve Analysis Test Hydrometer Test 

Sieve Mass Total Mass Total% 
c:::; ,~r- Retained Passing Passing 

Time Elapsed Temp. Reading Diameter Total% 
Time oc mm Passing 

0 

I' 2 

V\,11~\ 5 

I'--
I 

~ 15 

f' 30 

4 4,75 ( , I X.1. ,, 
~ 

60 
,,'~ .,, 

12 J, 7CO 'Z,7 
.,, 

250 
. 

2.D n. 8.9" 3 ,9 ! . 1440 

;? L4 
.... . , - .... 

-40 0 .4-zi= ,i ~ • .. 
f;O 0 ,2..50 27,9 
7D 0,212 b1kcJ Meniscus Correction: _________ _ 

100 O. lOO /~z,4 Dispersant Correction: _________ _ 

/40 O, IOh z-, I ./ Specify Gravity: ___________ _ 

20C 0 076 4.'l Cylinder No.: _______ _ 

Pans 5,V Hydrometer No.: ______ _ 

I ( ii:] TETRA TECH 

11111a Pf1158111ed '*-ls for the sole use of the stipulllled clent Tm Tech EBA is not responsible, nor can be held lillllle,.flruse made ot1hls report by 
any olhar party, wllll or without the knowledge of EBA. The 1alllng services report8d hel'ei1 baW8 been performed to IBCOIJIIZed 1nwstrJ standards, 
lllleP nol8d. No otherwananty Is made. TI1ese data do not Include orn,pn,sent any ~11eijNetaicn, or opinion of specllication compliance or material 
suttabillty. Should englneerilg lnlerpretallon be l'8Qllf9d. EBA will provide it~ written l1IQll8Sl 

~re, . 
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. . PARTICLE SIZE - ANALYSIS OF SOILS 
(ASTM Designation D 422) 

Project: ffaset GeolCXJ, ca\ 6eneret\ tf'.)tlY\ll Borehole No.: Upper Pod;h.1 a: I Address: ___ _ ____ ____ _ _ Depth: 2, 4 - 3, 1 (h 

Sample No.: 2 S \ 1 ~ 

Sample Description: 5~ ~ (-<.. --a= 
cs,s- 12,... 

Project No.: 

Date Tested: 

·,; /2203801 - Q l 

-··- --·- ... --··· --·· -· --- ·-- -· -~- -·- --- - · ------·--·- M- · • -- -
0 · -- · - - ----·-- - ----

This Section for Split Sieves 
Initial Washed (do not Include hydrometer split) First Second ------ · -----·- ·-------- -.. - --.·---~ --- .- -M--·-

Wet& Tare Split on Sieve No. 

Dry & Tare 653 , g Mass Before 

Tare Mass '14. b Mass After --~-
Dry Mass A r:;-q , '2--- 4-SCf. k- Hygroscopic Moisture 

------~- - - . 
% Moisture Wet& Tare % Moisture 

Hydrometer Sample Wt: g Dry& Tare 

Plus No. 10 Material Yes D No 0 Tare 
~- --- . ----- ---·----··---·-- -- -- ··-··-· - -- ·- ···--- "· 

Si~ve Analysis Test 
.• -

·Sieve Ma~s Total Mass Total% 

Hydrometer Test ... 
Time Elapsed Temp. Reading Diameter Total% 

RetainetJ Passing Passing Time DC mm Passing .......... ---·--
- ... 0 

I 
~~' 
I 

( N1,,k~ 
~ / 

2 

I 

4 
2 

2 0 

0 
D 

100 

1% 
2o C 

q,5 
4_-,c:;/", 

I ,7()0 

o.~9' 
D.4-2~ 
() '2-=t) 

t) ,2-/ 2 

0 , !5f) 
0, 10,6 

0, O7c:; 
Pans 

5 

15 

0 30 

<l2.. 60 

/2-,0 250 

7 ,7 1440 

/'::7,2 

1 -<g . 5 - ·-- --···-· ··-·-- .-- ·- ----·- ·~- . 
-, q Meniscus Correction: ________ _ _ 

3'1 , 7 Dispersant Correction: _________ _ 

200.or Specify Gravity: ___________ _ 

112,0 Cylinder No.: _______ _ 

37, I Hydrometer No.: ______ _ 

I 
I 
I 
I 

Remarks: Dry S:: i eved ) as p-e.c r ll:eot Ce%,es+-

.• ,J Ii:) TETRA TECH 

DlllaplBSllll2d hlnonill1orlhesoleuseof111eslipulllliedclent. Ttlba Tech EBAlsnatresponaible, nora11be ll*lllable, for use madeof1hls111JO!tby 
an,OU. ~ WIii! orwllhouttlllllnoWledgeofEBA. Toe~ sen1ces reporlBd helaln IIIMI been pelforndm r8CO!Jllzed b1us1rJ stlndanls, 
Wlless noled. No alllel'wamnly Is mallt. These data do notlncble orrepresi=nt ~ lntBfpiellllloo or opinion atspec:lblfon co,q,lance ormalerial 
sul1abllly. Sime! 81gaeef!ngfltlrpnllallon be required, EBA will prowldeltupon wrillln n,quest 
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PARTICLE SIZE - ANALYSIS OF SOILS 
(ASTM Designation D 422) 

Project: fia.c:,e C Geo lqg, c:a\ GeneroJ Tes\i;,'\~orehole No.: Upp ec lt,.dd y A 
Address: _ ____ _ _ ______ Depth: ) . '3 - ~ , 4 en 

Sample No.: !)...';::> ( , :::L 

Sample Description: ~ '""" f I<- :-#: 
C<;/S - 1) 

ProjectNo.: al_2..20'"3 gOI - a l 
Date Tested: 0 ct: 'l/ I 5 By: --'-'ff)'-+'C,..-=----

~---- -- -·-----.. ·- ---·- --·--
This Section for Split Sieves 

Initial Washed (do not include hy-dromoter split) First Second 1---------i----- . ---------i ·---~---
Wet& Tare Split on Sieve No. 

Dry& Tare Mass Before 

Tare Mass Mass After 
-·-

Ory Mass Hygroscopic Moisture 
--- ---- ------ ·-- -

% Moisture Wet&Tare % Moisture 

Hydrometer Sample Wt.: ___ g Ory & Tare 

Plus No. 10 Material Yes D No D Tare 
.. .. - - ··--

- ··-
Sieve Analysis Test Hydrometer Test 

··----·---·· 
Sieve Mass Total Mass Total% 

Retained Passing Passing 
Time Elapsed Temp. Reading Diameter Total% 

Time ·c mm Passing . --
0 

2 

5 

15 

30 

60 

250 

1440 

I ! _ _________ 
--· - -- ··-- ··-

Meniscus Correction: _________ _ 

Dispersant Correction: _________ _ 

Specify Gravity: ___________ _ 

Cylinder No.: _______ _ 

Hydrometer No.: ______ _ 

I [ It) TETRA TECH 

D11111 pnisenlld 111non II farlhesolellSII oftlie stipUlllled clent Tfllrll Tedi EBA is nut responsible, norc:111 be held llble, tr use 11111118 of1hlsraport by 
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