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~ CHIEF GEOLOGIST. 

BEACH SAIIDS INVESTIGATI ON 

Report on the Area Between the Allottment Frontages and D.C.22 
from Peerless Avenue to Seashell Avenue, North Burleish. 

1. A plan and sections of the area dealt with in this report are 
included herewith. 

The eastern boundary of the area (the western boundary of D.C.22) 
from Peerless Avenue to Ocean Street, was bored in August, 1947. The re­
mainder of the area was bored in April, 1948. 

2. Bore-holes were put down to water level, using a post-hole digger. 
When the sand brought up from the bore-hOle appeared to contain appreciable 
quantities of heavy mineral, it was sampled by quartering. 

Samples were dried and weighed and their volumes determined. The 
samples were then concentrated by panning, and the weights and volumes of the 
concentrates were determined.' The percentage composition of a composite sam­
ple of concentrates frmn each bore line was determined by grain counting. 

3. Estimates of the quantities and g~ades of heavy mineral concentrates, 
the quantities of overburden and the quantities of each of the heavy minerals 
are tabulated as follows:-

Table 1. 

Table 2. 

Table 3. 

Tonnage of Heavy 1lineral Concentrate, Volumes and Average 
Thicknesses of Mineral-Bearing Sands and of Overburden, 
and Average Grades of Mineral-Bearing Sands •. 

Tonnages of Heavy I~neral Concentrate, Volumes and Average 
Thicknesses of Mineral-Bearing Sands and of OVerburden, 
and Average Grade of I~neral-Bearing Sands in a Strip 
I Yard Wide along Each Bore Line. 

Tonnages of Each of the Heavy Minerals. 

The figures of Tables 1, 2 and 3 were derived frmn data tabulated in 
the Appendices as follows:-

Appendix 

Table A. Quantities of Heavy Minerals Intersected in Bores. 

Table B. Weight of bfineral in I Yard Strip along Bore Line. 

Table C. Volume and Average Thickness of Mineral-Bearing Sand 
along Bore Line. 

Table D. Volume and Average Thickness of OVerburden along Bore 
Line. 

Table E. Average Weight of.Heavy Mineral Concentrate per I Yard 
Strip between Bore Lines, and Average Area of Longitudinal 
Section of Mineral-Bearing Sands and of OVerburden between 
Bore Lines. 

/Table F. 
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Table F. Total Weight of Heavy Minerol Concentrate, Total 
Volume of Mineral-Bearing Sands, ond Total Volume 
of Overburden between Bore Lines. 

Table G. Average Thicknesses of l!ineral-Bearing Sands and 
of OVerburden. 

Table H. Percentage Compositions of Concentrates. 

4. Reference to the cross-sections shows that the area could be mined 
without any danger of flooding of,the land further west during stormy weather. 
The land further west is higher than the berm which fro:ats the beach. During 
storms, the sea does not encroach on the berm. 

Encls. 
D. .E. GARDnER 

Geologist in Charge. 
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TABLE 1'----
--.... ---------VV....,."E...:.-IGHTOF HE .. ",.VY- I . V O'LuME ~---,-. ~;VER;: G E T-HrCKNE-S-~...:--------:-

~Ul\ER"~L COl'JCEN- IlVIINERi;.L-BEA:RI .... OOO';"----OVER= JMlNER,:L-B&~;NGf OVER- ~ AVERi<GE GRADE OF MIN-
J'~RE .. ' ... BET\VEEN TRATE. ± SANDS BURDEN. SANDS BURDEN I ERAL-BEARING SAl'mS. 

BORE LIN];;:;l.· _ T;.FLEF7r:- _ =I1~BLEF:"T T .. illLE-E. -_If""~LE G.· _ :IT1;'BLE- G. r.=--r-tBS. OF HEAV'Y"'"'M1NE'RAL-:-" ____ ......:.,...10NS _ -t. CUBIQ..]]S. I CQll!Q...YDIFE!L-...l!!QHE.!L_t_E!!lIT_2NCHES~ENTIU\TE ~B CULXQ 

240n to 9608 4,183 I 18,880 20,100 6 5 '6 10 I 496.2 

I 5,880 I 9,107 5 6 8 6 I' 817.1 

I I I t 

'

I 6 , 252 I 7 , 790 6 5 I 8 0 I 
5,275 I 7,424 5 5 1 7 7 

I 5,184 I 17,110 :: I 8 9 I 3,533 I 18,822 I 9 7 

J 2,419 I 21,814 1 3 I 11 2 

I 4,317 I 20,592 2 2 I 10 6 

I I I 
I I I I 

. I I I,' , fl 1 I I I ~ I -::to ~-l-- :;,:---1--~'740 --t-:22 , 815 -1---:- 9 - -, -:- 11 ---r----B52.~------
________________________________ --..-.1 __ --___ _ __ .J...~ ______ __1-----

9608 to 14008 2,145 

14008 to 1800S 1,710 

18008 to 22008 929 

22008 to 30008 517 

30003 to 38008 

38008 to 46008 1,523 

4lD08 to 54008 298 

612.7 

594.5 

223.4 

920.6 

1410.3 
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TABLE -2. ----

----I QIGHTOF"lJEAVY--L V-OL U M E _....:.~~,: --=-r::...-;CV E.lL!1 G E_LlLI C,!LN ES-=t --, ---
. I ~UJ\1L.f~.i~L CONCEN- I MlNER;,L-BEi~RING I OVER- i MIJ:JER..;~L-BEiI.RINGtfiVER-. - AVERAGE GRADE OF MlNERdL-

LINE ~ 'r.d.i;.'i'E. SiJ-WS I BURDEN ± - S.t:,NDS BURDEN BEARING SANDS. 
-pr;Bl!._~T=-__ 1 _ "tTJ~BI&..2.!.r=;-rTABLE nZ}- .... =r~B1:E-Q. j===--=- -=nZ].'EE 1d~LBS-. OFHE..iVYIVllNERALCON-

iBtl. .' I l'ONS r CUBIC YDS. --L CUBIC YDS. I FEET INCHES FEET INCHES. CENTRATE PER CDB!C YARD. ' 

-=--T~'5~ T 2:3 r--:: 1-=941-~ 10 ---I ~- 4- -:-

1:: I ::::: I ~:::: i ::: "I ::::: I : ~ I:: ::::: 
18008 I 24 729 11.04 I 50 27 II 54.53 I, 6 10 II 7 5 II 491.9 

22008 I 6: 5~ 2.91 I 28:85 00 .83 I 3 11 '7 9 I 225.7 

3000S I 2,170 0.97 I 10.04 I 71.5 I 1 ~ I 9 9' lU6.1 

38008 I 23,224 10.40 , 16.46 I 69.67 'I 2 3 ! 9 6 1 141.1 

46006 I 2,356' 1.05 I 1.69 I 93.94', 3 I 12 10 I 1394.0 

54008 I 4,335 1.94 I 30.69 I 60.5 I 4 2 I 8 3 I 141.2 

I I I I I I 
I I I I I I 
I I i I I I 

I I I I II 

I I I I ___ __________ _ ___ L___ -1___ __-1. ______ 1-, __ ------
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TONN~'~GES..2!'-ld.t:"CH OF ~~' .. VY MlNElliiL.§. 

ESTIlVr; .. TED FROM PERCE1TTil.GE Cm.rPOSITIONS DETERMlb'ED BY GRI:"'IN COUNTING. ----------- - ----- --

----- -------- -_ .. - ----------------
~;~ETWEEN11.L.ol:\fl~GES OF I _ _ - PERCENTAGE COMPOSITION/_AND T011Ni ... GES OF_BE,,· ... Vy MlNERhLS. ' 
BORE LINESo I ::iE.hVY NINE~L m--=:._Z '~_~E , Z:-XK~.~.!;r.;!J"T.:~_~_E--r:!,_L ~~_~._"~~y'-trJ1._~:E;T-:-r _9'1'HER lVll~E~'Lcl.:. __ _____ r~~~~~~ES. _ rElr~~~I~ON~~ER ~ENT rO~~ER _ GN+~S~~ON:r~ER GEm I TONS~PER CENTrONS._ 

240N-960S. I 4,lB3 I 0.575 I 24.05 I 39.4 11611 34.96 11~! I 22.4 937.0 I 1.2 T 00.2 I 1.46 I 61.25, 

9608-1400S. 2,145 0.60 39.28. 1842 i 35.12 22.54 I 483.5 1.05 122.5 1.41 I, 30.2 
.6 

14008-18008. 1,710 0.77 

18008-20008. 929 0.92 

20008-30008. 517 0.62 

3000S-3800S. 1,452 0.56 

3800s-.4600S. I 1,523 I 0.59 I 
46008-5400S. I 298 0.68 

Total I 12,757 I 0.63 I 240N-960S. 
I I I -- -

13.2 

I 3.2 

8.1 

I 9.0 

I 2.0 

80.95 

I 

l­
I 
I 
I 
I 
i 

I 

39.00 1670 I 34.91 
.3 

39.76 I 205 1 34.60 
.6 i 

! 
37.19 540 I 34.79 

. .0 

37.16 565 1 
.9 ! 34.59 

. ( 

38.73 
1

115 1 34.62 
.4 

38.85 4956 , 34.85 

I .4 \ 
I I 

22.81 

319 J 22.88 
.2 J 

178l 23.37 
.9 

I I 005 t 25.17 
.2 i 

i 5261· 25.23 
i .8 I 
! ! 

11~~ J 
23.69 

1
4446

1 
23.23 

I .0 I 

! 120.8 I 

I 365.5 

384.3 

I 70.6 

} 2964.4 I 
I I I I - --------------------

0.94 116 •1 1.37 

, 
0.96 1.21 i 11.3 

I 
0.75 I 3.9 I 0.90 , 4.6 

i 
r r 

1.06 
1
15

•
4 1.23 1 17.8 

1.12 f17.1 1.31 
I 

i 
I 19.9 

! 
I T 0.85 I 2.5 1.43 4.3 

i 
1.07 36.6 1.35 11'72&,65 

I I 1 I --
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m~· ~4"-&'" QUANTITIES OP HEAVY MINERALS INTERSECTED IN BORES. ------------ - --.------~-= .... 
LINE 240N. 

BO;~-O.--C-"'o--)R-.D-I-l\-T_\-T·-E-E-F-R-O-N-l -t11---SA-, lV-]P-LE-R-;; 1--12E;:;- -f-Q.lIAtlnTY_OF.H~~ MIJ\TERJ~ T,~ - THICKNE~~ s.AMjP· 

_----+ -A~. --J----tATORY-=1 - ___ , . _. _ CU. YD). " _REMbRKS. _ 
& R. L. . 126' S. OF PEERLESS I FIELD rLABOR- FR01li TO LBS PER CU. YD. WT. PER CENT (FT.) X (LBS. PER . 

1. 240N/0. I 1. ',I.3835 I 0 . 9 t 6ft I' 34.6 1..25 ." 328.7 
2. 1.3836 I 9 t 6ft I 11'0" 114.7 4.5 172.1 

19-3. (47608/00.) 3. I 1.3837 I 11'0" I 16!61t 28.2- "1.1._ -' 155.1 
4. i 1.3838 16'6" 17'0" 130.2 3.9 65.1. 

2. 

17.2. 

14. I 
r 

I 
I 
I 
I 
I 

240N/33E. 

(4760S/33E. ) 

240N/66E. 

(4760S/66E. ) 

I 

I 
I 
i 
I 
I 

I 

I 
I-
I 

1. 
2. 
3. 
4. 

1. 
2. 
3. 

! 

I Th1ckne::s of 17':_1 
-I I 

I 1.3839 I 0 If 6' ott 
'I L3840 ,I 6 t O" 12'0" (-

L3841. 12'0" 15'3" I 
I I.3842 15'30 15'6" 

Thicknefs of 6':,-

155 
156 10'0" I 10'9" I 
157 I 10'9° I 11'9" I 

I Thickne~ S of2 t 6": ! " 

I I i I I I I I 
-t I 

I 
J I 

I 
I" 

I I I I . I 

li.8 

Tr. 
82.3 

337.1 
719.7 

480.2 

I 
I 
j 

"' 
J 
I 
I-
I 
I 
I 

0.45 
1.8 

11.9 
23.8 I 

I 

721.0 

277~2 

277.2 

228.1 
252.8 
719.7 

1000.6 

! 
. '1 -. 

J 

I D.C.22 
Line 4"l.6 
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m~1mI~. ' ~4 f..~ - Page 2. 

LINE 960S. 

BORE NO. 
& R.L •. 

1. 

18.72 

2. 

20.57 

16' 

CO-,)RnD'::\.TEE FROM I-M~ N-;-~lJ!FT;-' _~~y OF 'HEBY-;-~I~!EMLSJ TH;CIdm~~ ~:jIP' 
126' s. OF PJmlLE3S I FIElJ) fLABOR- FR ~k! 1TO -rtBs-m CU. '[f). WT. PER CENT . ( FT. l. !- ( LBS.PER .... .' , 

--t AY!!IDE=·'---...,-_+I ___ fATORY,_ ~--..:--r'. .. CU. YD}. REMiiliK~S.::..-.._ 

9608/00. I 1. I L3848 I 0 9' ,I 42.8 1.5 

960S/33E. 

.1 

960S/66E. 

2. I L3849" 9' I 9t8" ,I 71!fJ.4 24.0 ' 480.3 " 

I 

3. L3800 I lOt 112' ., 679.7 ,22.61359.4 ' 
4. I 13851 12' 16' 158.4 'I 6.0 633.6 

J 5. J 13852 16' 16'4" f 1577.0 46.4 525.7 

I I . 
I 

6. 13853 16'4" 17t 62.5 2.3 

1. 
2. 
3. 
4. 
5. 
6. 

1. 
2. 

Thi ckne s of 7 t 4ft : 

I 
I L3854 

" 13855 

I 13856 
L3857 

I 
L3858 
13859 

o 
8' 
8'3" 
9' 

10' 
13' 

I 8t 
8'3" 

I 9 t 

I 9' 6" 
10'9" 

113'6" 

Thickne s of 5'6": 

185 J 
186 J 

8' 9" I 9' 
10' 110'6" 

Thickne s of 1t9":~ 

I 
I 
f 

I· 
I 

I 

i· 
I 

I 

I 

409 

1086 
272.7", 

3683.0 
2858.0 
3722.0 

1100.4 

558.1 
4351 

1322.6 

I 

I. 

I 

32.8 
9.7 

85.5 
69.6 
85.7 

18.8 
81.6 

. t 

I 

2999.0 

271.2 
004.5 

1841.5 
2143.5 
1866.5 

6327.2 

139.5 
2175.1 

2314.6 

. . 

I 
I 

I 
1 

-I 
I 

D.C.22 
Bore 59.6A. 



APPEl\TDIX. ---- "'.-- TAb.uI A. - Page 3. ----- QUANTITIES OP HEAVY MINERALS INTERSECTED IN BORES. 
---:---~~~-----~-----~-~---.,..-.;;...,..-.=.;.;.;;. 

LINE 14005. 

BORE NOo 
& R~Lt 

Co-'JF.DII\T_\TEE FROM I, ~:MPLE ~-d-~---1d-~-P-T.ti-·---------t--·Q.g-U-lJJ:I-\j"-n-·-. '---------'-T-H-... I-C-K]lJ---'E-S;-; SA~j 

-t A.VJmOE~I ____ --+I ___ -t~TORY -~ ....:..---r--.....;--.--.--+------,--.,..,.-....::C:;..:::U.t......Xlll.· REMARd},=S.=---_ 
1261 S. OF PEERLESS FIELD [LABOR-FR0

1
I1 TO . LBS PER CU. YD.' WT. PER CENT (FT.) X (LBS. PER 

14008/00. I 1. I L3864 I l' 8 t 6" 1 J 27.5 1.0 . I . 1. 

18.99 

2. 14005/33:1. 

16.51 

1400S/66E. 

16' 
I 

I 

I 2,0 I L3865 I 8'6" 111'6" . 174.6 ) 6.68. t 523.8 ) . . 

I 
3. 1 L3866 I 11'6" 113!0" 192.2 ) '1' . 6.5 288~3 ) 
4. I L3867 13'0· 16' 0" t 305.2 ) 10.8 915.6 ) 

I 5. L3868 16'0" 18'6" 22.60.8 

Thickne s of 7'6": 

1. I L3869 l' 2. I L3870 10' 

Thickne s of 5'6a : 

1. 2:)1 5t 6" 
2. 2:)2 6'3" 
3. 2:)3 7'0" 
4. 204 8 t O" 
5. 2:)5 10'6" 

I 
I 
I 
I 

J I· I . I J 

230.4 

IlO t 1 Trace 
15'6" I . 843.1 

843.1 

5'9" 295.0 
7'0" 679.7 
7'6" 1212.0 
9'9 ft 3007.0 

10'9" 1585.0 

1304.3 

I 
. f 
1 

I 
I 

I 
I 

1 
J 
I 
I 

Trace 
25.5 

10.4 
21.9 
37.3 
75.0 
46.2 

f 

1727.7 

4637.0 

4637.0 

73.9 ) 
509.8 ) 
606.0 ) 

5262.0 ) 
396.1 

6847.8 

I 
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APPE1TJ)IX. 
--~-

LINE 1800S 

BO: 1\iO. Co-'JHDIl\:_'\.TEE FROM I SAMPLE ~ LE;;; -+1 nu 1\ Tifl'JlI . -- T. HI~KNE~S OF SA.MjP. 

~~ ~_ -+ lU' !~::.=_~:EEH_I_.E3_S_41_FmIJ) ~zt~~q~~OM1~~ LBS~ER CU. ~_. P_E_R __ ._CE_NT_..,..~FTc6. X Y1)~S. PER _ ...1§l\iU~RK . .:::.lS.::"-"_ 

1. 1800S/00. I 1. I 138'71 I 0 lOt 1 Trace --I Trace I 
2. I 138'72 I 10' I 10' 9" - 206.8 I 7.5 - 156.6 ) 

16.'71 

2. 1800S/33E. 

16.57 

I 
3. I 1800S/66E. 

17' I 
I 

I 
) 

I 

II ~: I i:~~ I ~:~: Iii::: . 1::::~ . I 4~:~- -~~:~ ~ 
I 5. I 13875 11'8" 13'6" I 65.8 2.4 109.7 ) 

I 6. I 138'76 13t 6" J 13' 11" I Trace I Trace 
7. I 1387'7 13'11" I 14' 0" 2704.0 94.5 225.4 ) 
8. 138'78 14'8" 14t 10" 442.0 11.9 73.1 

I 
1 

I 

I 

I I . 

1. 
2. 
3. 
4. 
5. 

1. 
2. 
3. 

1 ThiCkneLs of 4' 

I 

138'79 
13880 
L3881 
1.3882 
L'3883 

2' 
'7 t 6" 

12'4ft 

12'6" 
15'3" 

7'6
ft I 12t4ft . 

12'6" I 
15'3" 

I 15'6" I 
Thickne ~s of 8'8":f.. 

J 
215 J I I 5 t 9" I 6' 

I· 216
1 

'7'9" J 8'3" I 217 10 t 6" 11' 

ThiCkne~s of 5'3": - I 
I 

I I I I· 
I-

I 
I ,. 

239.9 

8'71.2 
Trace 

1370.9 
525 9 • 
153.8 

663.9 . 

-205.0 
264.6 

1188~.0 

148.1 

I 
I 
J 

1 
I 
I 
I 

35.1 
Trace 
39.9 
18 3 • 

4.9 

'7.8 
9.2 

36.5 

I 

I 

1159.'7 

4062.8 

228.2 
1446 2 • 

38.4 

5775.6 

51.2 
132.3 
f94JLQ 

77'7.5 

OVerburde!l 
- 2 *-5 

I 
I 

. ". 



APPEhlJ)IX. ---
BORE NO. 
& R. L. 

1. 

2. 

21.9 

3. 

14.7 

TAb4.Jb. ... Page 5. 

220OS/33E. 

2200S/66E. 

I 

I 
I 
i 

I 
I 
I 
I 

I 
I 
I 1. 

2. 

11 T Thickne~s of' 3'6" J :- 496.7 

1 :m808 I 0 1 7'6" 20.1 ! L3809 I 7'6" I 12'6" 23.0 

.! ! I Thickness of' 5' :-1 23.0 

I . T 
I 1. I 228 ,I 6'0"1 7'0" 
I 2. 229 8'0" 8'3" 

1228.0 
225.1 

s of' 2'3" 1:- 570.8 

I I I I I 

I I I 
I I I J 
I 
I I I 1 I I 

I I I I I I . I I I I J 

I 
I 
I 

I 
I 
I 
1. 
I 

I 

0.5 
0.85 

36.7 
8.0 



APPE1TJ)IX. 1M?4--1h. - Page 6. --- QUANTITIES OJ? HEAVY MINERALS INTERSECTED IN BORES. ---- ------~---

LINE 30008 

BO;; NO. CQ-J:RDIN_"..TEE FROM I SAMPLE;; 1~FT; -l-fiJJAN~;~~;::;;;;lli ~--;;:;CKNE~S OF SAMjP -
& R. L. 126' S. OF PEERLESS FIELD fLABOR- FR0

1
A TO I LBS PER CU. YD. WT. PER CENT (FT •. ) X (LBS •. PER 

AVENUE. I -tATORY '. _ C,U_. Y_D,). REMARJSS. --- -+ ---.- . --t--- "I - ---I . -- '="-

,. I I J I 
1. 30008/00. I 1. I 13810 I 0 I 9' I 13.2 0.5 . 

I 2. L3811 I 9' 11' I 26.7 1.0 53.4 
21.39 3. J 13812 11' 1?'6" . 15.6 0.58 

4. 13813 17'6" 20'6" 18.5 0.7 

Thiekne 's of 2':_ 26.7 53.4 

I I I f ! 1. I· 13814 I O' 110 '0" I 9.6 .0.36 
I 2. I 13815 I 10'0" 10'9" 669.7 19.1 502.3 -1 

J I I 11.54 

300OS/33E. 

669.7 502.3 -I 

3000S/66E. I I 
1. 13816 0 110ton 18.4 0.7 
2. 13817 t . 10'Oa 112'0" 63.0 2.4 12&; ". 

3. 

I 

I Thiekn s of 2tO":~ 63.0 126. 

I j I 

I I 
I I J 
I I I 
I I 1 

I J 
I I I 1 J I I 1 



APPE1TDIX. 
~-:-

TAb..x A. - Page 7 • -----

. -

QUANTILIES OJ!' HEAVY MINERALS INTERSECTED IN BORES. _____ --. l1li __ 

3800. 

-BO~~'-O.-·-t--C-O--')-·R-"DI~-"..TEE FROM 11 -SA~;: 1- DE;;; -+~lWITI~~--;~I!1EIV,r.J TH~KNE:;;-;;; SA&;j 
& R. L. 126t S. OF PEERLE3S I FIELD rLABOR - FROjllI TO' I LBS PER CU. YI!. WT. PE.R CENT (FT.) X (LBS. PER " 
__ - -1 A~._:.__--t-__ -+ATORY I - - ---," ".c_ - CU.:.JD). RE~RK.:::..:S.:..--_ 

I "\ I . I I - I 
1. 38008/00. I 2. I L3818 I 10 t O" I 12t 6" I . I . 

3. I L3819 I 12'6" 13'6~ I 0038.0 .. 63.8 2038.0 
16.59. I 

2. 3800S/33:E. 

3. 3800S/66E 1. 

11.04 

I I 

I I 

I I 
I 

I I 
I 

I I I I I . 
I J I 

Thickn s of I t :_ 

o 

L3824 I I 
~t6" I 1.3825 

L3826 8'9" 

s of 1'6":1_ 

I 
I 
I 
I 
I 

9t O" 
9 t 6,! 

11'0 
12'3" 

7 t 6" 
8'9" 
9'0" 

I . I 
I 
I 

I 
I 
I 

2038.0 2038.0 

30.3 1.2 .. ! 530.7 18.1 265.3 ) 
2880.0 87.7 . 4320.0 ") 

J 742.0 20.5 556.2 

1582.0 5141.5 

15.0 0.5 
113.0 4.1 141.2 
825.4 25.4 3:>6.3 

231.7 347.5 _ 

I I I 

I I 
I I I 
1 I 
I 

I I 
I 



LINE 46008. ---
BORE NO. 
& R. L. 

---
1. 

14.73 

2. 

16.7 

3. 

11.7 

4600S/33E. 

4600S/66.E. 

I i Thickne:Js of 3":_ 1873.0 468.0 

I 
I 

f 

I 

I 
I-
I 

1. I L3829 I 0 I 
2. it 1.3830 I 8 t O" I 
3. L3831 14t 9" ; 

1. 
2. 
3. 

I . I i Thickne:Js of 3ft :_ i 

I I -T 

'

I :G3832 I 0 II 

I 
I 
J 
I 
I 

L'3833 I 7' 0" 
1.3834 9'3ft 

J­
ThiCkneps of 2":_ 

I 
I 
I 
I 
I­
I 

I 

I 
f 
1 

8' 0" I 
14'9" I. 
15'0" 

. I 
I 

Trace 
13.07 

1506.0 

1506.0 

13.27 
23.7 

388.9 

388.9 

L 
! 

I 
I 
I 
I 
I 
I 

Trace 
0.5 

42.6 

0.5 
0.88 

10.5 

376.5 

376.5 

64.8 

64.8 

I 
1 
\ 
1 
i 
I 
I 



.. 

-. 
QUANTI'l'IES OP HEAVY MINERALS INTERSECTED IN BORES. 
--------------- ----

LINE 54008. _ _ _ __ _ ____ ..,.--____ __ 

- BO;; NO. Co-JRDI:K"..TEE FROM 11--2S.1IlPLE NO. -i---12JJ!PTB_--t' ~;LOF.!!f<illX JilNER"LS THICKNESS OF SAMPLi 

-+ A~mi:. t-) fATORY CU.:.....XDJ.. REMARKS. __ 
& R. L. 126' S. OF PE1llU.E3S FIELD [LABOR- FR0

1
111 TO LBS PER CU. YD. \"IT. PER CENT (FT.) X (LBS. PER 

-- - - - 1 - ---, . -
I. 5400S/00. I 1. 'I 13843 " o. I 8 t O" I Trace Trace ' . I 

I 2. j.L3844: 8'0" 11'0" 82.3 3._ 246.9 
12.08 -

2. 5400S/33E. 

16.66 

3. 5400S/66E. 

10.63 

I 

I 
I 

I 
I 
I 

I ! Thicknes~ of 3':... 82.3 

I 

I 
! 
I 

II 
1. I L3845 I 0 110'0" 
2. ! 1.3846 I 10 '0" 115' 6" 

! ! 1 Thicknes!s of 5'6":-1 

I I . ~ 
1. I L384'7 0' I 5' 
2. t L3847A.1 5' ~ 8'9" 

! ! 
ThiCkne~s of 3'9":1 

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

I 

I 
I 

I 
I 

I 
I 

Trace 
73.6 

73.6 

31.83 
370.8 

370.8 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

1.8 

1.0 
12.9 

246.9 

404.8 

404.8 

1390.5 

1390.5 



. . 

APPENDIX. ---... ~~ '.l'.tuLE. B.- Page 1. - ....... . 
WEIGHT OF MIW~AL IN 1 YARD STRIP l·'..LONG BORE LINE. ______ --...... _______ ... 4_. ______ ~---_-

_____ ---.-,-~,---.-.--'-~-..------.--------1~----..-----.. ----.. ... -.- ----- -_._---_ .. , --""'--

t 
:WBS," OF r,IINERl'..L PER I il,VERAGE LBSo WEIGHT OF I DISTANCE BETVVEEN BORES -j W"EIGHT OF MINERAL 
S~~ YDo L.T BORE" . MINERAL PER SQo YD~ BE- (YDS) In 1 YD. STRIP BE-

~-.J.FftOM TABLE j'\.} -t TWEEN BORES J FRQlILl:6BLi? A L ~E..E.J;l BQE,ES iIJ3.aJ. 
BORE NOS" 

. 0 .. ____ ,... __ ....... ...:t._i': _____ ..!......,._c.-._ .. _ .. .---__ t-';.,.. ........ ~ . H. __ .. _;!iJ_ ...... ;.!... -- -- - ~ ..... . .' -----,,-~ 
_....."...;1< _____ :-_.., ........ - .. 

LINE 24ON. I I 1. I 721 ': 240.3 , 

I , ,-

\ 

332.7 - 156.35 11.0 1829.85 -2 
2. I· 277.2 ': 92.4 I .. 

i 3 .... 
\ 

2. i 92.4 t , 492.5 • 246.3 I li.O 2709.3 
3. 1200.5 - 400,2 2 I -3 

Total for 1ine:1 ! 4539.15 

LINE 950S. i I 
1 -

1. 999.7 -t 29~9.0 --
2. 2109.1 

3108.8 = 1554.4 11.0 17,098.4 
5327.2 ': 2 

:3 

2. 
I 

2109.1 I 
I 2314.5 I 2880.5 - 1440.3 11.0 I 15,84:3.3 

3. 771.5 -:: 2 
3 

Total for line: I i 32.941.7 

I I I I 
, 

\ 



APPENDIX. i.l'l'.BLE :B. - Page 2. " ..-- ," -----

2. 

2. 

3. 

Total for line: 
. J 

LINE 18008. 
1. f 
2. I 
2. I 
3. I 

I 
Total for line: 

I 

I 

6847.8 
3 

1159.7 
3 

5775.6 
3 

777.5 
3 

1545.7 

= 2282.6 

386.6 -
:. 1925.2 

1925.2 

:. 259.2 

. 

·1 

I 
J 

WEIGHT OF IvIIl\lERAL IN 1 Yf:..RD STRIP l:..LONG BORE LINE .. 
---~------------ .. -' :------

2121.6 
2 

3828.3 
2 

2311.8 
2 

2184.4 
2 

= 1060.8 

= 1914.1 

= 1155.9 

• 1092.2 

; I 
I 

i 

I 

11 

11 

11 

11 

I 
I 

J 

I 

ll,668.8 

21,055:;;'l:. 

12,714.9 

12,014.2 

24.729.1 



APPENDIX .. ----- '.l'tBLE .B. - Page 3. 

2. 

2. 89.5 I 

I 3. 1284.3 :: 428.1 
3 I 

Total for line: 

LINE 30008. I 1. 53.4 = 17.8 

I ~ I 2. 502.3 167.4 ': 

3 

2. r 167.4 I I 

3. I 126 :: 42.0 

I S-

Total for line: 

I 
I 

WEIGHT OF MINER1IL IN 1 YliliD STRIP l',.LONG BORE LINE. 
-----~-"--:-------- ----_._--

557.3 
2 

515.7 
2 

185.2 
2 

209.4 
2 

:: 333.5 

- 268.3 -

-

:: 92.5 

co 104.7 

11 

I II 

I 

I 
11 

I 11 

f 
I I 

I 

2,841.3 

5.510.9 

1,018.6 

1,151.7 

2,170.3 



APPENDIX .. ----- :£~E. - Page 4. 

I 
I 2. I 

2. 

3. 

Total for line: 

LINE 4600S. 

I 1. 

2. I 
I 

2. 

Total for line: 

~ 

5141.5 '::; 

3 

347.5 = 
" 3 

.. 468 = 3 
376.5 = 3 

-64.8 
'"3'" -

1713.8 

1713.8 

115.8 

156.0 

125.5 

125.5 

21.6 

I 
I 

I 

I 
J 

WEIGHT OF l'IIIW'.JRi\.L IN 1 YliliD STRIP l',LONG BORE LINE. -------------""- ... _-----------

2393.1 --2 

1829.6 = 2 

281.5 = 2 

147.1 = 2 

1196.5 

I 
914.8 I 

! 
I 
I 

140.7 

73.5 

11 

11 

, 

11 

11 

f 

I 

f 
t 

f 

1 
I 
1 

·13,161.5 
.-

'> 

10,062.8 

23.224.3 

1,547.7 

808.5 

2 356.2 



liPPENDIX. '.L'Li3LE B. - Page 5 •. ----- - -- . 

_____ ------- _,. _ __________ _ __ • li _-*'--..... ..... _ ......-_. ______________ ... __ _ 
. I J:.BS~ OF MlNERl~L PER I .hVER..'>.GE LBS .. WEIGHT OF I DISTANCE BETWEEN BORES WEIGHT OF MINERAL 

BORE NOS.. I,SIqI,,, YD. ~ AT BORE .. -+- MINERAL PER SQ. YD. BE- (YDS) In 1 YD. STRIP BE-
..;... _____ ~--.J.]l!Q~&IJ:L-fj..! .. l ____ :;rJyE~UO~S~ _ _ i--__ LEJilllJ_TAJjL1LiL .2--.:. ____ ~~Jid]Jl1 BQRES .ilJ2ill __ 

. I . 
. LINE 54008.. I i I 

I 164.6 = 54.9 I 1. 

I 
3 

404.8 = 134.9 ! 3 
2. 

r 134.9 

113:0.5 ,,463.5 

Total tor lint: 

t 
I 
I 

189.8 
2 

598.4 
2 

--

= 299.2 t 
I 
I 
1 

I 
I 
J 

11 

11 

t 

I 
I 
t 

I. 
I 
I 

1043.9· 

3291.2 

4335.1 



BORE NO. . 1T BOREiC'Y' BETWEEN B~ BORES •. 1 TicBLE ~~ ~. REMEN..Jlwis. ._ A.v:T1IIGKN.~ssIVOLtTh1EiiF""lYD. S 
'. . .. "DCrfus- INCHES "--FEET --.. FEET---·· ----F.i-· ---- FET~·T:r:NY:JHES·· .--'-r~-~y·:=:-~·-, .. ---r--J---'-'----- -------- _-.SQ.,. ... JrE1LT -~-_-.S..Q.".-XD.a.._~-~ .. ---1--mm~ 

LINII 240N., I I I .I . 
1. : 204 . I I 
2. '. 72 j 138 I 11.5 I 33 t 379.5 42.17 I 

-_ .. ...., 

2. 72 j. 51 i 4.25 t 33 i 140.25 16.58 
. I 

3. 30 j i - ' , I 
TOTAL: i i I I ! 66 519.75 57.76 7.87 J 94 

, 
57.76 

"J 
I t i I .. 1 I LINE 960S. 

I 1. 88 77 
I 

6.4 I 33 211.2 II 23.46 
2. 66 I I 
2. 66 43.61 3.6 I 33 118.8 i 13.2 I I , 
3. 21 

TarAL: 
~t 
,i I I I 

j 331.0 I 
i 36.66 I 5.01 60 ! 36.7 

LINE 14008 I I j I i 1 

I I J I 1. 90 78 6.5 1 33 I 214.5 1 23.83 
2. 66 j 
2. i 66 64.5 j 5.37 1 33 177.2 19.69 I I 3. 63 r 

I i i J 1 , ( 1 
TOTAL: i t 66 391.7 43.52 i 5.9 i 71 43.52 • 

J I I I I l 

1 I I I 
) I I I 

--~--~----t __ ~-----.....--.-... -----~---...--.,---------~------.. ------------- ---



:!1PPEr.;Q~ T':J:BIJij-.Q.". - Page 2. 

,---- ------
BORE NO; 1$ iiO~::3'\. V." BET\i!ji~JlQ.."~~S. ~i T"llbE .~~_ BETiIEENllOmw~ __ .~I9.l(L"£Ll2£Q!.c..UJgE...J2UIlldlT ___ . ____ J-TI:911~~Ls:" lB.QHES_-I-...:-FE~L _~_~ET___ _..ll.Q,.;~:r .. --.OOo.--YDll.._ ~.ID:...jJNQJjES~~ 
UNEi~OOS ~. I· I . I ..' .... . I . I' ...... 

2. 104 I Bl I' 6.75 I 33 I 222.75 24.75 ' I 

-corv I E RORE..:..LJNE 

.2. 104 
1 I i 

3. 63 83.5 6.96 33 229.7 26.62 - .. 
" 

TOTAL: 66 f 462.45 60.27 6.8 I 82 50.27 

I i - i I LINE 2200S. 
1. 42 61 I 

4.26 I 33 I 140.25 I 15.58 1 2. 60 I .1 
2. 60 43.5 

, 
3.62 1 33 t 119.46 i 13.27 I ! 

3. 27 

TOTAL: I I i 259.71 ! 28.85 i 3.9 i 47 ! 28.86 

j I i t I 

I LINE 3000S. J I 
1. 24 16.6 t 1.37 33 I 45.21 I 6.02 2. 9 
2. I 9 I 16.6 i 1.37 I . 33 46.21 I 5.02 I I 
3. 24 I I 

I i i 
J 

I t t 
TOTAL: i j 90.42 10.04 1.37 -, 16.5 10.04 

J I I t I I I 

I- I I I I -} I J 
------------------tl---. ~-----, .---,-----'"-.... --. ' . ...- -~---~----- ---------.~.-.----~ 



--~JiI.QKNESSCITABr,E b;] _1---nrSTiJ~GEnliiTWEE:N . I AREA OF LONG ITUDIN.;LSEcTI ON --=..m.~IPIiETE - llciii I,INE . ~ 
BORE NO. J.LBOfIE -/AV. BETWEEN BQ...REll_.....l2QRES._iT,<BJ,E .~ _____ llETWn!Lll.QBilll----.:._ ;l&:!li!Q...~~WL~ .... S 
_____ I-.l.JqIlli~BQ.HES _1 __ FE~L-1-___ ~~--- _-"9.......F.EEI~_(JQ· .Y.Dll... __ ~.llIT_.j-INQ.HES~~ __ 

LDllI 38008.1 ., I I I . . 
i:· ~: I 25.5 2.12 l 33 1 69.96 7.77 I 
2. 39 I 28.5 2.37 ! 33 1 78.21 8.69 I 
3. 18 :1 .. ' I ...1 

t .I 1 16.46 2.25 27. 16.46 TOTAL: 148.17 

I I . - . 

I 
' -

LINE 46006. I - - , .. I 1 I 1. 3 3 J 0.25 33 8.25 I 0.92 1 2. 3 

2. 3 2.5 I 0.21 33 'i 6.93 0.77 t I 3. 2 I 

I I I I , 
TOTAL: I 15.18 1.69 0.23 2.75 I 1.69 

1 I I I I LINE 54008. I 

1. 24 45 3.75 33 1 123.75 I 13.75 
2. 66 I I i 

2. 66 ! t I I ' I 
55.5 4.62 33 152.46 16.94 I 

3. 45 I 

TOTAL: 276.21 30.69 30.69 

II t 
1 I 

.-----~~-J.-..-------..------ - - .. ..--.----------~----:.--. 



I.PPENDIX -----

BORE NO .. 

... __ .h_.-..... ~_ 

LINE 240N. 
~. 
2. 

2. 
3. 

TC1.rAL: 

LINE 9608. 
1. 
2. 

2. 
3. 

TOTAL: 

LINE 1400S. 
1. 
2. 
2. 
3. 

TC1.rAL: 

LINE 1800S. 
1. 
2. 

2. 
3. 

I 
I 
I 

I 
I 
I 

1 
f 

t 
! 
i 

VOLUME AND i,.VEl1::..GE THICKNESS OF OVERBURDEN ;,LONG BORE LINE_ 
-------~-------------------

-, I-- -t - , ... -----, '.---._br___ ~"'-'"'-_~'I'~--t~-............ "".~ I, ~"-;,~_ .. ___ . ..,f!l¢.>Of.o.'_.: ____ .,~\ ..,..., -,.,.,~-"'----..~-- ----~.~-""'--.. --- I--___ ~ ___ "L ___ 

0 
6 

6 
9.25 

9 
8 

8 
8.75 

,8.5 
'10.0 

10.0 
5.5 

10.0 
7.0 

7.0 
5.75 

3.0 

I 7.62 

I 
I 8.5 

8.37 

I 
9.25 

I 7.75 

t 

6.37 

I I . 
I I 

I I 33 I 99.0 11.0 

t T 
i 

33 251.46 I 27.94 

l I 
300.46 38.94 

I I i 33 I 280.5 31.17 

- I I 
' ' 

I 33 276.21 30.68 

.. 
556.71 61.85 

I 
33 .205.25 '1- , ,33.92 

) 
I 33 255.75 I 28.42 

, i 561.00 i 62.34 

J 
! 

31.17 

33 210.21 

" 

3.31 , 38.94 

I 
, 

I 
I - ' I , 

I 

-
; 

8.44 ; 61.85 

I 
,-

" 

l 

8.5 62.34 

i I 

--...--- -'" .. ---------.. ----------.--------------......,-~-------------------- -,..;.., ........ --... ..... -
TOTAL: 490.71 54.53 7.43 54.53 

... --



BORE NO.· 

TOTAL: 

LINE 3000S. 
1. 
2. 
2. 
3. 

TOTAL: 

LINE 38008. 
1. 
2. 
2. 
3. 

TOTAL: 

VOLUME AND AVER.: ... GE THICKNESS OF OVERBURDEN J:~LONG BORE LINE •. _-01 .... -.-_________ ~-- __ . ... .._~_~ ___ _ 

56.83 7.75 55.83 

t I t 9.0 9.5 33 313.5 34.83 

l 

__ l=O~.O~~ ________ +-____ ~ ______ ~II __________ ~ ________ -4 ______ ~ ____ ~ ____ ~ __ ___ 

10.0 10.0 33 330.0 36.67 
10.0 

J 
I' . 12.5 
19.0 

I 7.5 
I 9.0 

I 
I 
I 
I 

I I 10.75 

8 25 • 

I 
J . ~ 

I 

, t 
I 354.75 33 

33 • v 272 2'" 

627.00 

- ....... -.~- - . - I 
I 
I 

71.50 71.5 

I 
1-. 39.42 

" . , 
L 30 25 1 

,I 
/. 

69.67 ;9.5 69.67 

I i I 
.I .. _.- - - . - .. - - . -- -0-" .. _. 

I 

---,--------------_ .. _---_.-,.--------.• -.-......:....------------------------~---.-.".--------

I 
/. 

..... ---_.-



VOLUME AND .h.VERl~GE THICKNESS OF OVERBURDEN .t~LONG BORE LINE. Il.PPENDIX --------- TABJ,}i] D. - Page 3. --- --. - --~----------. - -~-------~ 

------, --r---~-----t - - ---r---- --- j' .' . ------.. ~- ----.--

~III'JIS11~§,sLJ"T""'!3LF!_~"')-I DISTJ:.NCE BETIJVEEN 1 ~'.RE~"1. OF LONGITUDIN"',.L SECTION gQMRLE.'f'.~ ,1i9R~ I;I.~.!.-___ ~ _____ _ BORE NO. 

-_ ... -. --

LINE 4800S. 
1. 
2. 

2. 
3. 

TOl'A!.: 

LINE 54008. 
1. 
2. 

2. 
3. 

TOl'.AL: 

j~r BOl~ I ;J.~'E~"'GE RE,- I BORES (T;l.BLE "' •• ) BETWEEN BORES. 'NERAGE . I'HICKNESS JVOLUlVIE OF lYD 81'RIP 

nET--~I~~':r!?9~li'i-'--FEET----'-~U:nE J?EET-jq;;Rill "Y:::iiiis- - FEET ------tcUBIC-YARnS --,.-= 
"-1-- ____ ..,~~--__ - ___ --.o.- :J~ __ ~, ... __ 

-.--~-.---- t"'-"--------... ---- -'-"---"-I 
I I I 12.5 I 

I 14.75 
10.62 

J 14.75 12.0 I 9.25 

8.0 9 0 
10.0 • 

i 

10.0 i 7.5 5.0 

I I 8.25 
I I 
J I I 
I I 

'1 I 
I I 
I J 
I I 
I J 

.. .. -

I 
t 
i 
I 

j 
. ! 

J 
i 
I 
J 
I 
I 

I 
I 

-I -
I 

I 
I 

33 

33 

33 

33 

66 . --

I 

I • 
I 

i 

! 
I 
J 
I 
I 

-I 

1 , 

449.48 49.94 

396.0 
J 44.0 I .. 

J 
I 845.48 J 93.94 12.81 93.94 I 

297 0 • 330 • 
. - : 

247.5 27.5 : 

544.5 60.5 8.25 60.5 

I 
" 1 " 

t " -

J 'j I 1 

I t 
! I 

., 

j' 

I t 

I ' . 

- -I 
I 

l 
. --.- - -+ -. -- -- .. -.~. 

I 
[ ------- -..................... -,--.---~---------- -----------,--------



.APPENDIX. T.A :.rJLl!i. E. 
---~..-~, ----------

240N I 4,539.1 I I 
9608 32.941.11 I 
9608 32,941.7 I 

14008 32,723.9 1 
14008 32,723.9 I 
18008 24.729.1 

18008 24,729.1 

2200S 6_,510.9 

22008 6,510.9 I 
3000S 2.170.3 ! 
30008 I 2,170.3 I I 

I 
38008 23.224.3 

t 38008 23 224.3 

4600S 2 356.2 
4600S 2,356.2 

_~~~l.. 4,335.1 

57.75 

36.66 

36.66 

43.52 

43.52 

50.27 

50.27 

28.85 

28.85 

10.04 . 

10.04 

16.46 

16 .46 

1.69 
1.69 

30.69 

AVERtI.GE WEIGHr OF HEiNY MINERAL CONCE:NTR.i~TE PER 1 YARD STRIP BETWEEN BORE 
LINl!;S AND J:VEliAGE hRE7:-OFLONG ir.rUDI:t\fJ;:L SECT! ON o.J:t' 1U.NJ.i.fRAL-"EEAH1NG SANDS 
-~------~-------.----------.-----~--.---------------i .. ND OF OVERBURDEN BETWEEN BOP-E LINES~ . 
-------------~-------

38.94 I 
18,740.4 47.20 J 00.39 

I 61.85 j f 

I p I 
61.85 J , 

I r 32,832.8 40.09 62.09 
I 62.34 ii 

!! 
62.34 II. 

I I .-
II' 28,726.5 46.89 I 58.43 

54.53 i I 

I ~ ! 54.53 

1} 15,620.0 39.56 55.68 
56.83 i 

:1 I i J 
56.83 

I 

I 4,340.6 19.44 , J 64.16 
71.50 

71.50 I I 12,197.3 13.25 70.58 
69.67 

I 
69.67 

12,790.2 9.07 81.80 
93.94 
93.94 

60.50 3,345.6 16.19 77.22 
--- -----------------



l~PPENDIX. --­'-':,: .. 

_~____. I'" d _.. ---.. .......... - ---. " .,_~ .:---------........ -. ---,-.. ---.... ---------------

BORE LII'Eg (UBLE'A.,) .. +-WT., OF HEAVY MIN. CONC.· iVOL •. OF; MI~L-BEARING SANDS VOL. OF OVERBURDEN' . 
DESIG-'- ~ . DISTANCE [AREA - ,AV .. PER" lYB. TOTAL BE-- lV:AR.Eit'"'6'F LONGI.;..:; vdL.BET;'VEEN A'VJ..REr OF VOL. BETWEErr-
NATION . LENGTH J1~N .. ]sEN: J BE1"\1.E.EN " m.R:IP.'· TWEEN LINES I TUDINAL, SE .. ·CTION. ' BORE LINES. LONG. SECTION BORE LINES. " 

" i"" (TABLE E.,L· {TABLE' E.:J. : (TABLE E.l -x: .~.:1 : Y.6£ :f~ ~ I ~J.,:.': LES. - TONS I _.§Q~YDS. ~.:::::- ---cu.Yf>s. ___ ~DS: . . ~. t, I . . 

24.0N'j' f 22.. I' I I f 9608 I 22 i 4.00 8,800.0 18,740.4 4,183 47.20 18,880 00.39 

9608 
14008 

14008 
18008 

18008 
2200S 

22008 
30008 

3000S I 
38008 i 

30008 
46008 

46008 
54008 

I 

22 I 146.67 
22 

22 
22 

22 
22 

22 
22 

22 
22 

f 
I 
[ 

I 
22 I 
22 I ., 
22 J 22 

133.33 

133.33 

266.67 

I 2,933.3 

I I 5,866.7 
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. I 32,832.8 
i 

I 
i 
I , 
I 
I 

28,726.5 

15,620.0 

4,340,,6 

12,197.3 

12,790.2 

3,345.6 

2,145 40.09 5,880 62.09 

. " .. -
1,710 46.89 6,252 

929 39.56 I 5,275 55.68 

I 
517 I 5,184 I 

i 
64.16 

i ., 1452 I 13.25 3,533 70.08 

I 1523 9.07 2,419 81.80 

298 16.19 4,317 77.22 
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APPENDIX. ThBLE G. 
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APPENDIX. TABLE H. PERCENTAGE COMPOSITIONS OF CONCENrRATllS. 

# ,From Table E. 

LINE LABORAT.oRY DETERMINATIONS WKIGHT (LBS.) OF MINERAL IN 1 YD. STRIP ALmn BORE LINE. 

Monazite Zircon Rutile Ilmen. Garnet others Total Conc.jj Monazite Zircon Rutile Ilmen. Garnet Others 

240N. 0.4 37.55 35.0 24.0 1.35 1.7 4,539 18.16 1.'-704.4 1,588.6 1,089.4 61.3 77.2 

9608. 0.6 39.65 34.95 22.2 1.2 1.4 32--,-942 197.65 13~061.5 11.513.2 7.313.1 395.3 461.2 
2OON-960S. 37 ,481 215.81 14.765.9 13 2101.9 8.402.5 456.6 538.4 
Average 0.575 39.4 34.96 22.4 1.2 1.46 2 2 2 2 2 2 2 

14006. 0.6 38.9 35.3 22.9 0.9 1.3 32.723 196.34 12.729.2 11,551.2 7,493.6 294.5 425.4 
9605-1400S. 63.665 393.99 25 1790.7 23~064.4 14 1806.7 689.8 886.6 
Average 0.6 39.28 35.12 22.54 1.05 1.41 2 2 2 2 2 2 2 

1800S. 1.0 . 39.6 34.4 22.7 1.0 1.3 24,729 247.29 9,792.7 8,506.8 5,613.5 247.3 321.5 
14008-18008. 57,452 443.63 22.521.9 20 .058.0 13.107.0 541.8 746.9 
Average. 0.77 39.20 34.91 22.81 0.94 1.37 2 2 2 2 2 2 2 

2200S. 0.6 39.95 34.2 23.6 0.8 0.7 6,511 39.07 2,_601.1 2.1 226 •8 1.'-536.6 52.1 45.6 
18005-2200S. 31,240 286.36 122393.8 10.733.5 7 z150.1 299.4 367.1 

Average 0.92 39.67 34.36 22.88 0.96 1.21 2 2 2 2 2 2 2 

3000S. 0.7 39.2 35.8 22.7 0.6 1.0 2.'-170 15.19 850.6 776.9 492.6 13.0 21.7 
22008-30003. 8,681 54.26 3 z451.8 3.003.6 2.029.2 65.1 67.3 
Average. OA62 39.76 34.60 23.37 0.75 0.77 2 2 2 2 2 --r- ~ 
38008. 0.55 37.0 34.7 25.4 1.1 1.25 23,224 127.73 8,592.9 8,058.7 5--'..898.9 255.5 290.3 

30008-38008. 25,394 142.92 9.443.5 8 z835.6 6.391.5 268.5 312.0 
Avera~e 0.56 37.19 34.79 25.17 1.06 1.23 2 2 2 2 2 2 2 

46008. 1.0 38.8 33.55 23.5 1.3 1.8 2,356 23.56 914.1 790.4 553.7 30.6 42.4 
38003-46005. 25.580 151.29 9.507.0 8.849.2 6.452.6 286.1 332.7 

Average 0.59 37.16 34.59 25.23 1.12 1.31 2 2 2 2 2 2 2 

54008. 0.5 38.7 35.2 23.8 0.6 1.2 4,335 21.67 1,677.6 1,525.9 1,031.7 26.0 52.0 
46008-54008. 6,691 45.23 2.591.8 2.~3l.6_ .. 4' 1.585.4 56.6 ~ 

Average 0.68 38.73 34.62 23.69 0.85 1.43 2 2 2 2 2 ~ 2 





.. 

., . 
'" 

\ 
\ 

BM£ :Z:2 

a:¥~~fERf.~r)---:i 1; ~~:: 
LBS PEFl CU YD16'l'J-O 1056-12 

IN .sn/JfI~LE 

----=---------+-------+----------

I. I N~ of- 6 DOS 

- .:" 

..BORE 2 .9 

II OVERBURDEN 1"7 

. I S~I'!PLf- Fr 

10-0 IO'O 
o . 7 s -----y-;-o 

I.BS PER GU YO 86"'7 60-0 
IN .JHrPI.~ 

BORE 

II OVER J3URD£N 
.5 AMf'LE 

/ 

I r' 
f­
f­
f-

-------;---------,----'-;,--------+-----4 ~ 10' 
"'. r_ 

I r-
,.~ -~ . i=- /f·WN 

--------.------~----------_r----~r_ 
I r_ 

FT 
1" 

:£ 

8'5 
~ 

f:: 
r_ 0' 

l/lll£ 300(} ~ 

L85 PEA CU YD 
IN -.SFlMPL £ 

____________________________________ ~ __ ----_.~-3. 

IE 

---11--- •• ' 

) 
I. 

--_________ ~ _____ _L _____________ ~~L_ ____ ~_.' 

LINE ./40()S 

SCAlf 

. 
I .N 

o 

HOFIIONTAl ! 

• 5 

VE RT1CAl kXJd 

D.... ;-{ 

J30R£ 

a VEB8VR'fN 
SRMPL£ 

f 
9 
.t 

L~S PER Cu IN 
,~ & ... ~ .... ~. 

,..,' 
! 

rs 

! 

--' --------'r-----'"---,/+-\-------

, 

) 

LI N E 54.(' QS 

.BORE 

II
OVEIWURDfN n 
SI! f'1 PLf FT 

t IlS PER CV YD 
IN o$-'MPI.,E 

:3 
6·0 

2.' ~5 

--~~-------------------------~--------Tr-3" 

II OVERBURDEN 
SIINPLE Fr 

LB5 PEA GV YD 

1 

409 

, 
I 

. 
I 
\ 
I , 
, 

LINE 2.2,005 

---------'- , ----'--i--­
I 

I , , 
t--------

LINE 9605 

, 
1 

-I 

n::.. 

.. r 
4,'---

.. ' 

0' 

,-

,~r.>' 
I l -, 
! H.W'" 
t ------1-,-
I 

I 1-
, 

Ii " 

• 

BORE 

II Q I'£n BURDEN rr 
,5""1'1;1; ,~ 

lSS PER CU YD 
f.f' s ... ,.,pr..,~ 

----------------------------------------------rr--30 
J"'"U -+ 1.",,, 

1 
.12.§ 

j _______ ~._._Pt_·_·7;-n-'.-'rl-'·-"--~----77~----
~-5 ,_l><RR ~ 
~ : :/·0 

.BORE 

I 

--------__ -r------------------------~--------I~- ~O 

------i-"'""'-;:-- -------, ----
\\ I 

: 
I 
I ___ .---------1._ 

I , 
I , 

. 
-----1I~-1f/ 

-------~------~ ____________ _L ______ ~~O 

LINE 38005 

11 
°lXlj./?URDEN H 

5 PlJ'tPLf ,r 
L135 PER cu 'I'D :l9S'8 663·.9 

IN .s/'lMPu; 

BORE 

---------------------------------_________ r--tJo 

j'"'* Lm. :: RrI.~hrti Ne~u{'a/J _ 

--------;----------------- -----1-
---
- ~ .. 

1 ,_ ~ c all ------'ll _ 
,i .. _,~ = 
~ -----;--'- -

I \ I~ 
-----------,,+I------~------~~------~------~~--'o 

I ~ ... : 
-" 
I ' : ......... 

,­
;-

I-- IY .... '" 
---------L----~----------·~~----1r 

,. 

.I 

LINE 18120 S 

" 
',1 • 

r­
f­
r-
- 0' 

IIOV£8EVFWEN h 
511 I'fp/.. E Fr 

Las PEl! CU YO 17 162 +80 

-,+ 

-------! 

------' -, --

I 

.~ 

------,.,- JO' 

'f~ 
---- ----Jf--

------------111--- it D-
-;-- J)(~ ~-:.-, 

! 

------+-------I-------lt--10' 

NWH . 

REA -

JEC TlON BOld 

/ 
../ 


	Front Cover

	Introduction

	Table 1

	Table 2

	Table 3

	Appendix

	Table A

	Table B

	Table C

	Table D

	Table E

	Table F

	Table G

	Table H


	Map 1

	Map 2


