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The purpose of this calculation is to evaluate Wulfenstein fine aggregate for acceptability under 
ASTM C 33 standard specification. 

2. METHOD 

The method is to apply the criteria in ASTM C 33, which includes conditional allowances and 
alternative acceptance criteria, to the Wulfenstein aggregate. 

3. ASSUMPTIONS 

Not used. 
4. USE OF COMPUTER SOFTWARE 

Not used. 

5. CALCULATION 

5.1 Background 

Wulfenstein supplies the coarse and fine aggregate for general use in all batch plant operations, 
which include both shotcrete and concrete. All applicable specification sections, Ref 7.2 - 7.6, 
require the aggregate to be procured in accordance with ASTM C 33. (Ref. 7.1) The year- 
edition specified for ASTM C 33 varies between the different specifications. Impact Reviews 
were performed, and determined that the latest year-edition, ASTM C 33-97, had no impact on 
the material specified in the different editions of ASTM C 33. (Ref. 7.7 & 7.8). A deviation to 
procure all aggregates to ASTM C 33-97 was requested by the constructor and approved by the 
A/E (Ref. 7.9), which establishes ASTM C 33-97 as the applicable standard. The shotcrete 
specifications (Ref. 7.2 & 7.3) are Q specifications, which makes all aggregates subject to QA 
receipt inspection to eliminate separate stockpiles for Q and non-Q aggregates. 

Wulfenstein manufactured fine aggregate has been considered to be a non-conforming item to the 
Standard Specification for Concrete Aggregates, ASIM C 33-97. Two conditions are 
documented in Nonconformance Report (NCR) YMSCO-98-00 17 (Attachment I) as the causes 
of the non-conformance. The first condition is the #lo0 sieve fraction (150-pm) exceeded the 
standard gradation limit by 2%. The second condition is the possibility of exceeding the 
deleterious substance limits for the #200 sieve (minus 75-pm material) in the fine aggregate. 
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5.2 Gradation Issue 

ASTM C 33 requires the fine aggregate to be graded within the following limits: 

Sieve 
9.5 mm (3/8 - in.) 
4.75 mm (No.4) 
2.36mm(No. 8) 
1.18 mm (No. 16) 
600 pm (No. 30) 
300 pm (No. 50) 
150 pm (No. 100) 

Percent Passing 
100 
95 to 100 
80 to 100 
50 to 85 
25 to 60 
10 to 30 
02 to 10 

However, as described in section 6.1 of ASTM C 33 (Ref. 7.1) exceptions are allowed when 
alternative criteria are met in accordance with other sections of the standard. In section 6.3 of 
ASTM C 33-97 (Ref. 7.1) aggregates are acceptable if : 

1) not more than 45 percent passing any sieve and retained on the next consecutive sieve 
of the above listed sieves sizes and 
2) the fineness modulus is between 2.3 and 3.1. 

In section 6.4, aggregates are acceptable if the concrete produced from the aggregates have 
relevant properties at least equal to the those of concrete produced from a reference aggregate. 

Sieve analyses of aggregates in accordance with ASTM C136 were taken at receipt inspection of 
fine aggregate from the Wulfenstein Pits (Attachment 11). A review of the analysis results show 
that the fine aggregate often failed to meet the standard gradations specified on the #IO0 and 
#200 sieves. Calculation of the analysis as shown in Figures 1 through 6, was made to determine 
the size fraction passing any sieve and retained on the next consecutive sieve. Fineness modulus 
was also calculated. The results demonstrate that the aggregate meets the requirements for 
retained fraction percentages being less than 45% and the fineness modulus falling between 2.3 
and 3.1. Therefore, the fine aggregates meets the requirements of ASTM C 33 -97 under section 
6.3. 

\ 

The fine aggregate identified in the NCR (Attachment I) was a component of the shotcrete that 
was placed at the ECRB starter tunnel. The shotcrete applied there is representative of that used 
in the two Field Work Packages and the Job package identified in the NCR. The shotcrete was 
prepared in accordance with the N E  approved Shotcrete mix design #505 (Ref. 7.1 1). Shotcrete 
Mix Design #505 demonstration test panels were made, during the approval process, from a fine 
aggregate that met the gradation limits of section 6.1 of ASTM C33. These test panels qualify as 
the reference concrete in accordance with section 6.4 of ASTM C33. The compressive strength 
results from the production test panels (Attachment 111) met the specified strength requirements 
of the Wet Process Shotcrete specification. (Ref. 7.2) In accordance with section 6.4 of ASTM C 
33 the aggregate is acceptable based upon the comparison of compressive strength results with 
the reference shotcrete cores. 
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ASTM C136 Sieve Analysis 

05/1 911 998 

9.5 mm (3/8 - in.) 

4.75 mm (No. 4) 

2.36 mm (No. 8) 

1.18 mm (No. 16) 

600 microns (No. 30) 

300 microns (No. SO) 

150 microns (No. 100) 

Total Dry Weight 

9.5 mm (3/8 - in.) 

4.75 mm (No.4) 

2.36 mm (No. 8) 

1.18 mm (No. 16) 

600 microns (No. 30) 

300 microns (No. SO) 

150 microns (No. 100) 

Total Dry Weight 

Cumulative Retained 
Weight @ Fraction 

Retained (9) Weight (g) 
0.0 

Percentage 
@ Fraction 
Retained 

Cumulative 
Percent 
Retained 

0.0 

32.2 

208.9 

336.4 

413.9 

463.9 

5 16.4 

0.0 

32.2 

176.7 

127.5 

77.5 

50.0 

0.0% 

6.2% 

34.2% 

24.7% 

15.0% 

9.7% 

0.0% 

6.2% 

40.5% 

65.1% 

80.2% 

89.8% 

Total % Retained 

Fineness Modulus 

Figure 1. Calculation of Fineness Modulus and Retained Sieve Fractions. 

281.8% 

2.82 

ASTM ‘2136 Sieve Analysis 
05/20/1998 Cumulative Retained Percentage Cumulative 

Weight @ Fraction @ Fraction Percent 

Retained (8) Weight (g) Retained Retained 
0.0 

0.1% 
0.8 

7.0% 
38.2 

34.2% 
220.5 

23.6% 
346.6 

14.3% 
423.1 

9.7% 
475.0 

0.8 

37.4 

182.3 

126.1 

16.5 

51.9 

0.1% 

1.2% 

41.3% 

65.0% 

79.3% 

89.0% 

533.6 Total % Retained 

Fineness Modulus 

Figure 2. Calculation of Fineness Modulus and Retained Sieve Fractions. 

281.9% 

2.82 
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ASTM C I36 Sieve Analysis 

9.5 mm (3/8 - in.) 

4.75 mm (No.4) 

2.36mm(No.8) 

1.18 mm (No. 16) 

600 microns (No. 30) 

300 microns (No. 50) 

150 microns (No. 100) 

Total Dry Weight 

05/20/1998 Cumulative 

Weight 
Retained (8) 

0.0 

0.6 

38.8 

237.2 

374.9 

458.1 

513.1 

574.2 

Retained Percentage 

@ Fraction @ Fraction 

Weight (9) Retained 

0.6 0.1% 
.- 

38.2 6.1% 

198.4 34.6% 

137.7 24.0% 

83.2 14.5% 

55.0 9.6% 

Total % Retained 

Fineness Modulus 

Figure 3. Calculation of Fineness Modulus and Retained Sieve Fractions. 
ASTM C136 Sieve Analysis 

05/21/1998 Cumulative 
Weight 
Retained (g) 

9.5 mm (3/8 - in.) 0.0 

4.75 mm (No.4) 0.4 

2.36 mm (No. 8) 41.1 

1.18 mm (No. 16) 234.6 

600 microns (No. 30) 365.2 

300 microns (No. 50) 441.4 

150 microns (No. 100) 490.4 

Total Dry Weight 544.9 

Tester: William H 
Johnson 
Retained 
@Fraction 
Weight (g) 

0.4 

40.7 

193.5 

130.6 

76.2 

49.0 

I. 

Percentage 
@ Fraction 
Retained 

0.1% 

7.5% 

35.5% 

24.0% 

14.0% 

9.0% 

Total % Retained 

Fineness Modulus 

Figure 4. Calculation of Fineness Modulus and Retained Sieve Fractions. 

Cumulative 
Percent 
Retained 

0% 

0.1% 

6.8% 

41.3% 

65.3% 

79.8% 

89.4% 

282.7% 

2.83 

Cumulative 
Percent 
Retained 

0% 

0.1% 

7.5% 

43.1% 

67.0% 

8 1 .O% 

90.0% 

288.7% 

2.89 
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ASTM C 136 Sieve Analysis 

05/22/1998 

9.5 mm (3/8 - in.) 

4.75 mm (No. 4) 

2.36 mm (No. 8) 

1.18 mm (No. 16) 

600 microns (No. 30) 

300 microns (No. 50) 

150 microns (No. 100) 

Total Dry Weight 

Cumulative 
Weight 
Retained (g) 

0.0 

Retained 
@ Fraction 
Weight (9) 

Percentage 
@ Fraction 
Retained 

Cumulative 
Percent 
Retained 

0% 

0.0 

41.0 

228.0 

359.5 

438.0 

475.0 

548.5 

0.0 

41.0 

187.0 

131.5 

78.5 

37.0 

0.0% 

1.5% 

34.1% 

24.0% 

14.3% 

6.1% 

Total % Retained 

Fineness Modulus 

Figure 5. Calculation of Fineness Modulus and Retained Sieve Fractions. 

ASTM C136 Sieve Analysis 
06/30/1998 

9.5 mm (3/8 - in.) 

4.75 mm (No. 4) 

2.36 mm (No. 8) 

1.18 mm (No. 16) 

600 microns (No. 30) 

300 microns (No. 50) 

150 microns (No. 100) 

Total Dry Weight 

Cum u I a t i v e 
Weight 
Retained (9) 

0.0 

Retained 
@ Fraction 
Weight (9) 

1 .o 
1 .o 

38.4 
39.4 

224.2 

350.2 

424.9 

472.8 

527.6 

184.8 

126.0 

74.7 

47.9 

Percentage 
@ Fraction 
Retained 

0.2% 

7.3% 

35.0% 

23.9% 

14.2% 

9.1% 

Total % Retained 

Fineness Modulus 

Figure 6. Calculation of Fineness Modulus and Retained Sieve Fractions. 
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0.0% 

7.5% 

41.6% 

65.5% 

79.9% 

86.6% 

281.1% 

2.81 

Cumulative 
Percent 
Retained 

0% 

0.2% 

7.5% 

42.5% 

66.4% 

80.5% 

89.6% 

286.7% 

2.81 
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5.3 Deleterious Substance Limit Issue 

The NCR has identified that the fine aggregate exceeds the maximum limit of 5% passing the 75- 
pm (No. 200) sieve. 

ASTM C 33-97 limits the material finer than 75pm (No. 200 sieve) to 3.0% for concrete subject 
to abrasion and 5.0% for all other concrete. A conditional exception increases the limits for 
manufactured sand to 5 and 7 %, respectively, the condition being that the fines be the dust of 
fracture and must be essentially free of clay or shale. (Ref 7.1) 

The fine aggregate that is produced by Wulfenstein is prepared by crushing oversize material from 
lhe pit screening plant. The minus 200 mesh material meets the definition of “fines are the dust of 
fracture.” The petrographic examination of Wulfenstein pit materials reveals that clays and shale 
were absent for the list of constituents. (Ref. 7.10). A directive was issued to OQA-QC to test 
the Wulfenstein fine aggregate to ASTM C 142-90 (Attachment I) to confirm the absence of clay 
and friable material in the aggregates. The directive contained the following comment: 

“Minus No. 200 material for the manufactured sand meets the definition “fines are the dust 
of fracture” if it is prepared from crushing oversize material off screening plant. Since the 
different size fractions of the manufactured sand are from the same feed stock, the 
petrology make up of the coarse fractions will be indicative of the Minus No. 200 material. 
Since shale is defined as a mixture of clay and silt, the ASTM C 142 Test method for Clay 
and Friable Material is a suitable method. A result of 0% (<0.5% rounded to nearest 
percent) clay and friable material is sufficient to indicate that the minus No. 200 material is 
essentially free of clay or shale.” 

ASTM C 142 test results show a loss of0357 percent. (Documentation in Attachment I). This 
confirms that there is an absence of any significant amount of clay or shale in the minus 200 sieve 
fraction. 

6.  RESULTS 

The Wulfenstein manufactured fine aggregate satisfactory conforms to the requirements of ASTM 
C 33 -97 under sections 6.3 and 6.4(Ref. 7.1). The allowable percentage limits for Wulfenstein 
manufactured fine aggregate for material passing 75 pm sieve is 7%, except when abrasive 
resistance is specified the limit is 5%. 

The above results conform to the acceptance criteria set forth by ASTM C 33-97, and therefore 
the use of Wulfenstein fine aggregate is within the bounds of the specifications. 
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7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

7.9 

7.10 
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Attachment I 

Yucca Mountain Site Characterization Project 
Nonconformance Report. 

NCR NO. YMSCO-98-00 17. 
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ATTACHMENT I 
Page 1-1 of 1-9 
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YMP.006-A6 
06/02/97 NONCONFORMANCE REPORT 
NCR. NO. YMSCO-98-0017 .d 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 
P i g e L  of 

1. 
Initia'tor Name: C. D. Osborne Organization: OQA QC Date: 02/26/98 

2. Description of Non-Conformance: Work Package 1 . 1 8  Line Item # 5 

S E E  CONTINUATION ON PAGE 2 
Field Work Package/CM/97-01 and 98 -01  
Job Package/96-02 

@Hold Tag Applied No. of Hold Tags Applied 1 Tes t  Planning Package No. NIA 

d Non-Q 

Date: t l  -- 6 /  '? 0" 
I 

4. Disposition Eva1 L/ ation 

0 Rework 

c] Rejec tEcrap  

0 Repair 

Limited Use 

. xa Use-As-Is 

0 Discard 

d o n  di t io n al Re leas e 

Potentially Reportable a Yes 

- G o  

Justification/Comments: 

5. Recommended Disposition by: 

Name: Organization: 7 v 6 5 0  j / s , / s b -  
Recommended Disposition 

Name: Organization: T ~ Z -  Date: 3/q/9r 
Approval of Disposition 

5 .  OQA Corrective Action: B N o  Yes No. 

Name: Date: di4 
/ 

7.  Completion of Disposition: 0 Hold Tag Removed No. of Hold Tags  Removed 

Name: Organization: Date: 

0 QA Concurrence : 

Name: Date: 

8. OQA Final Review: 

Name: Date: 
Erhihtr Y A P - 7 5  1c.f 



Y M P -00 6 -R6 
06/02/97 NONCONFORMANCE REPORT 
NCR. No. YMSCO-98-0017 d 

YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

CONTINUATION PAGE Page 2 of- 

U P  WllL 
30s 6 A (€0 QMP BLOCK 2 CONTINUED FROM PAGE 1: 

I t  W ~ S  discovered during the Cement and Concrete Reference Laboratory inspection of the OQ.4- 
QC Test Laboratory, located @ the batch plant, that OQA had not estabIished a time of sieving for 
their mechanical sieve shakers as required by ASTM C 136 - 96a. 

A/lE Specification BABEE000-01717-6300-03363 WOO paragraph 2.01C (and 3.12C1 QA Control 
for  testing), BAB000000-01717-6300-03300 w02 paragraph 2.01B, and B.AB000000-01717- 
6300-03301 WOO paragraph 2.01.4 all require aggregate to conform to AST31 C 33. 

AST31 C 136 - 96a paragraph 8.4 states: Continue sieving for a sufficient period and in such a 
manner that, after completion, not more than one mass percent of the residue on anv individual 
sieve will pass that sieve during one minute of continuous hand sieving performed 2s follows: Hold 
the individual sieve ..... (Item (1) beiow) 

ASTM C 33 - 97 Table 1 states in part: iMateria1 finer than the ff 200 sieve for concrete not subject 
to abrasion has a maximum limit of 5 YO. Note A goes on to state in part: In the case of - - 
manufactured Sand, if the material finer than the # 200 sieve consists of the dust of fracture, 
essentially free of clay o r  shale, the limit may be increased to 7 YO for concrete not subject to 
abrasion. (Item (2) below) 

Upon completion of setting the sieving time for the mechanical shakers it \vas found that there was a 
one to  two percent difference in material passing an individual sieve when compared to the time that  
had been being used prior to the shake time established as required by the ASTM C 136 Standard. 

An evaluation of previous test results resulted in the following non-conformances: 
(1) For sand QC had been running for 6 minutes with no wash. QC was unable to get a passing 
shake time on unwashed sand even when sand was shaken for an  hour. QC was able to get 
acceptable time results on the sand when a Sub-200 wash was performed. QC determined that 
when washed and the material shaken for 30 minutes on the 8 inch round Gilson shaker the results 
were in tolerance. When previous methods were compared, the # 100 sieve was out by 2%. This 
results in the X 100 sieve failing specification requirements. To date this material has not been used 
to place Specification concrete however several Non-Specification placements have been made. 

(2) I t  was noted that material finer than No. 200 sieve in the sand was 5.4 Yo when washed and  
jieved in accordance with the new shake time. I t  is indeterminate if the 5.0 o/o limit can be increased 
to 7 Yo as QC is unable to determine if the material finer than the # 200 sieve consists of the dust of 
fracture and is essentially free of clay o r  shale. 

There is no way to compare other material used prior to the present procurement as we do not have 
any material to test. Therefore it is indeterminate if this would have resulted in material used for  
specification concrete being out of Specification requirements. 

Note: To date all compressive strength tests performed on all mixes exceed the minimum 
requirements as established by their individual specification sections. 

C-LCL;. V A D . ~ ;  i n  



3/02/98 

NCR YMSCO-9S-OO.lg' A 7 

Conditional Release 

Justification: 

The present batch of fine aggregate from Wulfenstein has not met the extremely fine end of the 
sieve analysis requirements of ASTM C 136 paragraph 8.4 and ASTM C 33 Table 1. 

As per ASTM C 136 paragraph 8.4, the No. 100 sieve was out of tolerance by 2% resulting in 
failing the specification requirements. 

As per ASTM C 33 Table 1, it was noted that material finer than No. 200 sieve was 5.4% when 
washed and sieved. It is indeterminate if this mnterial is essentially free of clay or shale in which 

applications but 
traceabiIity of the location of the concrete is required. The Hold Tag will reflect the conckion of 
this requirement. 

The fine aggregate is satisfactory for all shotcrete applications. 

On going tests will determine the suitability of this material for both concrete and shotcrete. To 
date all compressive tests performed on all mixes exceed the minimum requirements as stated in 
the respective specification sections. 

a QA &e 6/3/46 



NCR YMSCO-9s-0017 

Continued purchasing of Wulfenstein sand for shotcrete and non-Q concrete may continue under 
the continuous use purchasing order. Testing 2nd evaluation is ongoing as required in the original 
Conditional Release dated 3/02/98. Traceability of the location of the batch non-Q concrete shall 
continue as stated in the original Conditional Release. 

Name: c/ & E d L i t l e :  Z~L z CL+ Date: ./.,TP 
Approval of Disposition 

OQA Concurrence with Disposition: Corrective Action: [ ] No [ 3 Yes No. 
[ ] Reportable [ ] Nonreportable ,/ (-&- 

Name: 6 I--. Organization: o&f Date: 



1) OA: NIA 

2) Page I of I 

3) Tracking Number: 

DF: 
98-01F 

Determination, Decision, or Directive Documentation 

4) AI€: /-&L/@ / 

Jerald W. Keifer 0511 8/98 

5)  Date: 

6) Appropriate Driving Document(s) 
NCR $ YMSCO 95-00 17 
4STM C 23 - 97 

7)  Decision, Determination, or Direcrive 

IQA-QC is directed to test the manufactured sand (fine aggregate) from the Wulfenstein Pit to ASTM C 142 - 78 (reapproved 199C 
Document the results to the nearest percent and attach to the NCR. 

~ 

) Criteria or Basis for Decision, Determination, or  Directive: 

he directive is made to determine the "Weight Percentage of Material" limit for material finer than Nw200 sieve from Table 1 of 
STM C 33 (see NCR). ASRM C 33 h i t s  the material finer than No. 200 (75 rn) sieve to 3.0% for concre:e subjejecr IO abrzsion 
id 5.0% for all other concrete, with an conditional exception which allows the limits to be increase for manufactured sand to 5 and 
%, respectively. These conditions &e; fines be the dust of fracture and material composition be essentially fit: of clay or shale. 

Comments:  

inus No. 200 material from manufactured sand meen the definition "fmes are the dust of fracture" if it is prepared from crushing 
ersize material off screening plant. Since the different size fractions of the manufactured sand are from rhe same feed stock, the 
trology make up the course fractions Will  be indicative of the Minus No. 200 material. Since shale is defined as a mixture of clay 
d silt, the ASTM C 142 Test method for Clay and Friable Material is a suitable method. A result of 0% (< 0.5% rounded to 
irest percent) clay and friable material is sufficient to indicate that the minus No. 200 material is essentially free of clay or shale. 
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4/7/98 SIEVE ANALYSIS OF AGGXEGATES 
ASTM C136 - 96a Page 1 of 1 

COMPLETE ONLY APPLICABLE ITEMS 
Matenal She: Sample Locahon: 

Sampled By (Signature) Pnnted Name: William H. Johnson Date: 06130/98 

Fine Aggregate Area 25 Stockpile 

Wddd / *  &--- 
u s  Cumulative Total 

Standard Weight Percent Percent Specification Pass Fail 
Sieve No.  Retained (9) Retained Passing R eau ire m e n t 

318" 0.0 0 100 100 X 

# 4  1 .o 0 100 95 100 X 

#8 39.4 7 93 80 100 X 

# 16 224.2 42 58 50 85 X 

$30 350.2 66 34 25 60 X 

# 50 424.9 81 19 10 30 X 

# 100 472.8 89.6 10 2 10 X - 

# 200 499.1 94.6 5.4 0 5  -X 

- 

Sample Weight (9): Wet: 540.5 Dry: 527.6 200 Wash Dry: 501.2 FM: 2.87 
M&TE PTL No. Calibration Date Calibration Due 

Scale: Triple Beam Y10669 0611 5/97 12/1 5/98 

Sieve: 318" Y11282 12/03/97 12/03/98 

Sieve: # 4  Y11283 12/02/97 12/02/98 

Sieve: # 8  Y11284 12/02/97 12/02/98 

Sieve: # 16 Y11287 12/03/97 12/03/98 

Sieve: # 30 Y11288 12/03/97 12/03/98 

Sieve: # 50 Y11289 12/03/97 12/03/98 

Sieve: # 100 Y11290 12/03/97 12/03/98 

Sieve: # 200 Y11291 12/03/97 1 2/03/98 

Thermometer: Oven Y11707 0611 0198 1 2/10/98 
Comments: 

Tested By: (Signature) Pnnted Name: William H.Johnson Date: 06/30/98 

Gradation for clay lumps and fnable particales test 

~ 

Exhibd YLP-10.3Q-OQA.S 



5/03/98 

NCR YMSCO-98-0017 

Disposition: Use-As-Is 

Justification: 

Sampling and testing was completed per the Conditional Release granted on 4/09/98. Results 
show .357% (0% rounded) of clay lumps and friable particles. Results of the Seive &alysis of 
Aggregate Report for #2OO.US Standard Sieve have 5.4 % passing which is higher than the 
specification requirement of 5.0%. These two tests included in NCR background information. 

ASTM C 33 limits the material finer than #200 sieve to 3.0% for concrete subject to abrasion and 
5.0% for other concrete, with a conditional exception which allows the limits to be increase for 
manufactured sand to 5.0 and 7.0% respectively. Conditions are that the dust of fracture and 
material composition be essentially free of clap or shale. See Attachment I, Determhatioq 
Decision, or Directive Documentation, #DF 98-0 1F by Jerald W. Keifer. 

With the conditions satisfied for dust of fracture and material composition, the appropriate 
Specification Series 033XX will be revised for the Wulfenstein Pit #1 and Pit #2 manufacked 
sand to allow 7% passing #200 sieve. 

The NCR will be closed upon revision of the Specification Sections. 

Name: -$itle: A / i  +,&- Date: 8 1 / 3 / 5 7  
Recommended Disposition 

Name: L/& A 4 S T i t l e :  ~k Date: */3/98 
Approval of Disposition 



Title: Alternate Acceptance of Wulfenstein Pit Aggregate 
DI: BABEE0000-0 17 17-02 10-00003 Rev. 00 

ATTACHMENT 11 
Page 11-1 of 11-7 

Attachment I1 

Yucca Mountain Site Characterization Project 
Sieve Analysis of Aggregates ASTM C 136. 

Civilian Radioactive Waste Manaaement System 
Management & Operating Contractor 



4/7/98 SIEVE ANALYSIS OF AGGREGATES 
ASTM C136 Page of 1 

COMPLETE ONLY APPLICABLE ITEMS 
Material Sue: Sample Location: 

Fine Aggregate 

Sampled By (Signature) 4& j 5 ( - j A L m . b  
us Cumulative ‘ Total 

Standard Weight Percent 
Sieve No. Retained (g) Retained 

318” 0.0 0 
I 

# 4  0.0 0 

208.9 

# 30 336.4 65 
I 

# 50 41 3.9 80 

# 100 463.9 89.8 

# 200 491.1 I 95.1 

New Shipment 

Printed Name: William H. Johnson Date: 05/19/98 

Percent Specification Pass Fail 
Passing Requirement 

100 100 X 

100 95 100 X 

94 80 100 X I 1 
60 50 85 X 

35 25 60 X 

20 10 30 X 

- 
10 2 10 X - 

4.9 0 5  X I - 

Sample Weight (9): Wet: 555.4 Dry: 516.4 200Wash Dry: 495.3 FM: 2.82 
M&TE I PTLNo. 1 Calibration Date I Calibration Due 

I I 
Scale: Triple Beam Y10797 1 2/30/97 06/30/98 

Sieve: 318“ Y11282 12/03/97 12/03/98 

Sieve: # 4  Y11283 12/02/97 12/02/98 

Sieve: # 8  Y11284 12/02/97 12/02/98 

Sieve: # 16 Y11287 12/03/97 12/03/98 

Sieve: # 30 Y11288 12/03/97 12/03/98 

Sieve: # 50 Y11289 12/03/97 12/03/98 

Sieve: # 100 Y11290 12/03/97 12/03/98 

Sieve: # 200 Y11291 12/03/97 12/03/98 

Thermometer: Oven Y11709 l a 1  8/97 0611 8/98 
Comments: New Shipment from Wulfenstein 

Reference: YLP-10.3Q-OQA-RI1 -lCN/O 
Date: 0511 9/98 Printed Name: William H. Johnson 

Exhibit YLP-1 0 . 3 a - o ~ ~ ~  



laterial Size: Sample Location: 

Sample Weight (g): Wet: 575.1 Dry: 533.6 200WashDry: 507.2 FM: 2.82 
M&TE I PTLNo. I Calibraton Date I Calibration Due 

I I 

# 16 

# 30 

# 50 

# 100 

# 200 

220.5 41 59 50 85 X 

346.6 65 35 25 60 X 

423.1 79 21 10 30 X 

475.0 89.0 11 2 10 x. 
504.4 94.5 5.5 0 5  X 

Scale: Triple Beam 

Sieve: 318" 

Sieve: # 4  

Y10797 1230197 06/30/98 

12/03/97 12/03/98 Y11282 

Y11283 12/02/97 12/02/98 

Thermometer: Oven 
I Y11709 12/18/97 0611 8/98 

Printed Name: William H. Johnson Date: 05/20/98 

I 



p/+ernatc A ccep f a n c e  o f  U ~ ~ ~ . n ~ ~ ' n  r?L-flsP-3=7e 
B A g E E ' V -  0/3/7- O Z l 5 ~ 3  REV p a - 4  o f x - 3  

4md.wed Zt 

YMP-Z~I-R~ 
4n19a SIEVE ANALYSIS OF AGGREGATES 

YUCCA MOUNTAIN SiTE CHARACTERIZATION PROJECT 

ASTM Cl36 Page 2 of 1 
COMPLETE ONLY APPLICABLE ITEMS 

Matenal Sue: Sample Location: 

Sampled By (Signature): Printed Name: William H. Johnson Date: 05/20/98 

~ i n e  Aggregate NW Shipment 

m ! p -  p--- 
us Curnutative Total 

Standard Weight Percent Percent Specification Pass Fail 
Sieve No. Retained (9) Retained Passing Requirement 

31a- 0.0 0 100 100 X 

# 4  0.6 0 100 95 100 X 

# a  38.8 7 93 80 100 X 

# 16 237.2 41 59 50 a5 X 

# 30 374.9 65 35 25 60 X 
r 

EwhtbR YLP-10 3Q-OQA 5 



#8 41.1 8 92 ao i o 0  X 

# 16 234.6 43 57 50 85 X 

# 30 365.2 67 33 25 60 X 

# 50 441.4 81 19 10 30 X 

# 100 490.4 90.0 10 2 10 X 

# 200 516.5 94.8 5.2 0 5  X 

- 
- 

Sample Weight (9): Wet: 581.6 Dry: 544.9 200WashDry: 518.9 FM: 2.89 
M&TE I PTLNo. I Calibration Date I Calibration Due 

I I 
Scale: Triple Beam Y10797 12/30/97 06~0/98 
,. 

Sieve: # 100 Y11290 12/03/97 12/03/98 

Sieve: # 200 Y11291 12/03/97 i 2/03/98 

Thermometer: Oven Y11709 12/18/97 0611 8/98 
Comments: 
Reference: YLP-10.3Q-OQA-W1 -ICN/O 

Tested By: (Signature) Printed Name: William H. Johnson Date: 05/21/98 

Sampled load # 5 before it was stacked 

Exhibd YLP-10.3Q-OQA.S 



Sample Weight (9): Wet: 578.0 Dry: 548.5 200Wash Dry: 530.5 FM: 2.81 
M&TE  NO. I Calibration Date I Calibration Due 

1 I 
Scale: Triple Beam Y10797 12M0/97 06/30/98 

Sieve: 3/8" Y11282 12/03/97 12/03/98 

Sieve: # 4  Y11283 12/02/97 12/02/98 

Sieve: # 8  Y11284 12/02/97 12/02/98 

Sieve: # 16 Y11287 12/03/97 12/03/98 

Sieve: # 30 Y11288 12/03/97 1 Z0398 

Sieve: # 50 Y11289 12/03/97 12/03/98 

Sieve: # 100 Y11290 12/03/97 12/03/98 

Sieve: # 200 Y11291 12/03/97 12/03/98 

Thermometer: Oven . I  Y11709 I 1211 8/97 I 06/18/98 
Comments: Sampled Lmdflbefore itwas stacked 

Te 

05kZ/47e Reference: YLP-lO.JQ-OQA-Wl-ICN/O 7 %e- 
Date: 05/22/98 

- 
Printed Name: John K. Devers 

mibit  YLP-10.3Q-OQA.S v 



YUCCA ItlGLINTAIN SITE’CHARACTERIZATION PROJECT 
- 

- y ~ i = - 2 9 i  -RI 
4/7/90 SIEVE ANALYSIS OF AGGZEGATES 

ASTM C136 - 96a Page 1 of 1- 
COMPLETE ONLY APPLICABLE ITEMS 

Matenal SZe: Sample Location: 

sampled By (Signature)’ . Pnnted Name: William H. Johnson Date: 06/30/98 

Fine Aggregate Area 25 Stockpile 

f l d d d - ?  1- + 
us Cumulative Total 

Standard Weight Percent Percent Specification Pass Fail 
Sieve No. Retained (9) Retained Passing Require men t 

318” 0.0 0 100 100 X 

# 4  1 .o 0 100 95 100 X 

# 8  39.4 7 93 ao 100 X 

# 16 224.2 42 58 50 85 X 

# 30 350.2 66 34 25 60 X 

# 50 424.9 81 19 10 30 X 

# 100 472.8 89.6 10 2 10 X 

# 200 499.1 94.6 5.4 0 5  X 

- 

Sample Weight (g): Wet: 540.5 Dry: 527.6 200 Wash Dry: 501.2 FM: 2.87 
M&TE I PTLNo. I Calibration Date I Calibration Due 

I 1 

Sieve: 318” 

Sieve: # 4  

Sieve: # 8  

Sieve: # 16 

Sieve: # 30 

Scale: TripleBeam 1 Y10669 I 0611 5/97 I i z i s i g a  , I 
Y11282 12/03/97 1 it03198 

Y11283 12/02/97 i 2/02/98 

Y11284 12/02/97 izoma 

Y11287 12/03/97 1 z0319a 

~ 1 1 2 8 8  12/03/97 12/03/98 

Sieve: # 50 

Sieve: # 100 

Sieve: # 200 

Y11289 12/03/97 12/03/98 

Y11290 12/03/97 i 2/03/98 

Y11291 12/03/97 12/03/98 

Thermometer: Oven I Y11707 I 06/10/98 1 i m o / g a  
Comments: Gradation for clay lumps and friable particales test 

Printed Name: William H.Johnson Date: 06/30/98 

Exhiba YLP-10.3~2-OQA.5 



Title: Alternate Acceptance of Wulfenstein Pit Aggregate 
DI: BABEE0000-017 17-02 10-00003 Rev. 00 

ATTACHMENT 111 
Page 111-1 of 111-8 

Attachment I11 

Selected ECRB And ESF Loop Intersection Shotcrete 
Placement Logs Correlated, By Test Panel Number, With 

Compression Test Reports (Cores). 

Civilian Radioactive Waste Manaclement Svstem 
Management & Operating Contractor 
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VMP-2 86 -RO 
1 0101 19 7 Work Package Ne. 

Traveler Line !3m 
YUCCA MOUNTAIN SITE CHARACTERIZATION PROJECT 

COMPRESSION TEST REPORT (CORES! 

M&TE IO No. Calibration Date Eauipment Used 

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

. . .  
% . .  

- .  

. .  
. . -  . ' * . .  

. :. - 
. .  

- '  . . i .  
. .  . .  

. .  



A- - . -- 

'MP-286430 
10101197 YUCCA MOUNTAfN SITE CHARACTERIZATION PROJECT 

COMPRfSSlON TEST REPORT {CORES! 

ores Sat No.: Yateriak Time Pleccd Date Cored: 

d 2 L C Z ? 8 S  I 3-0 5" s &/-e E t 5  7L= i d  24 @ 2 h  f/S 'r3 

Equipment Used M&TE ID No. Calibration Date 

C $L 1 P E k  y N 9.5-..3 /&' 11F-i 9 7 

99 
- -. 

Calibration Due 

I I 

Nnia. It N I A  is  in Saacimen column. the rust of  rho lim rnny be hf blank. 


