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October 6, 2000 

Mr. Steve Pullen 

COMMERCIAL LAND FARMS 
A New Mexico Enterprise 

Serving New Mexico's Needs 

New Mexico Environmental Dept. 
Hazardous & Radioactive Materials Bureau 
2044 A Galisteo Street 
Santa Fe, New Mexico 87502 

re: Plugging of the Remaining Site Characteristic Wells 

Dear Mr. Pullen: 

Gandy Marley Inc. plugged the original boreholes with mudstone drill cuttings and a cement 
cap. These boreholes were drilled in the early 1990's in the sandhills and most of them are 
no longer visible. All other NMED requested boreholes have been plugged in accordance 
with your regulations. The only remaining open boreholes are PB-14, WW-1 and WW-2. 
These holes will be plugged to NMED guidelines after receiving the permit for Triassic Park 
Waste Disposal Facility and before construction begins. 

Please call me if you have any questions concerning this matter. 

~~ 
re / 

vvJfl-{_ 
Dale Gandy - r 

WWP/6(!)/IW::nlOOOhmit/Gon/yLtr 
10/j/()Js~ 

Gandy Marley, Inc. • Box 1658 • Roswell, NM 88201 • (505) 398-4960 • FAX (505) 398-6887 
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Attachment X 

Grain Size Analyses 



Grain-size Analysis Procedure 

The following methodology is adapted from Jackson (1979). The samples were 
. dry to the touch upon arrival; thus, no initial drying was performed. 

1) Entire samples from the five foot core intervals were split until a 10 to 20 gram 
subsample was obtained. 

2) Given that the material was not completely disaggregated, the subsample was crushed 
with a mortar and pestle to disaggregate coarse-grained clumps of rock. 

3) The subsample was weighed on a Fisher-Scientific modei300-D balance. The 
accuracy of the balance is± 0.02 gr for weights greater than 10 grams and± 0.002 gr for 
weights less than 10 gr. 

4) The subsample was split into two 50 ml centrifUge tubes, to which 30 ml of deionized 
water and 5 ml of 1% sodium-pyrophosphate solution (a de-flocculant) were added. 

5) The centrifuge tubes were stopped and shaken vigorously for one minute. A sonic 
dismembrator was used to further disaggregate a few samples, but was found to have little 
effect. 

6) The centrifuge tubes were placed in an IEC Centra-7 high-speed centrifuge for 6 
minutes at 600 rpm to separate the silt and sand fraction from the clay. 

7) Five ml of clay solution was extracted from each tube and placed in pre-weighed foil 
trays. 

8) The trays ':Vere placed in an oven at 100°C for at least two hours (or until completely 
dry). The trays were weighed immediately after removal from the oven. 

9) After subtracting the weight of the foil tray, the weight of the dried clay solution was 
multiplied by seven to obtain the weight of clay in the subsample. 

1 0) The remaining material in the centrifuge tube is passed through a wet sieve in order to 
separate the sand and silt fractions. 

11) The sand fraction was directed from the sieve into either a pre-weighed 100 ml 
beaker or petri dish. 

12) The beakers or petri dishes were placed in an oven at 1 00°C for at least 2 hours (or 
until completely dry). The beakers or petri dishes were weighed afte·r cooling to room 
temperature. 
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13) The weight of sand was obtained by subtracting the weight of the beaker or petri dish 
from the sand + glassware weight. 

14) The weight percent of the sand and clay fractions were obtained by computing the 
ratio of size fraction weight to the total sample weight and multiplying by 100. The 
weight percent silt was obtained from the difference of the measured weight fractions and 
1 00 percent. 

Other: 

- A blank was prepared to assess the contribution of sodium pyrophosphate to the day 
weight. 

-Replicates (both intentional and blind) were completed in order to assess the 
reproducibility of the results. 

- The progress of the separation procedure was tracked in a lab notebook and written in 
indelible black ink. 

Jackson, M.L., 1979, Soil Chemical Analysis--Advanced Course, 2nd edition, lith 
printing. Published by the author, Madison, WI 53705. 
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Sheet1 

Contract Samples for Jim Bonner, Stroller Corp. i i I 
Borehole WW-2 I 

I 

Sample # I Spl. wt. tray wt. 
48-55 10.99 1.51 
55-60 12.41 1.52 
6();..65 10.40 1.55, 
65-70(av.) 
7();..75 12.43' 1.64 
75-80 21.32 1.54 
80-85 9.95 1.56 
85-90 11.42 1.57. 
9();..95 17.71 1.51 
9S.100 18.22 1.50 
1 OS.110 9.61 1.52 
11();..115 14.94 1.60 
11S.120 

' 
13.14 1.49 

120-125 12.66 1.53 
12S.130 14.99 1.57 
13();..135 10.99 1.60 
135-140 13.99 1.55 
14();..145 10.811 1.52, 
14S.150 I 16.221 1.58 
150-155 j 29.35 1.53 
155-160 I 14.42 1.551 
16();..165 I 6.45 1.561 I 

165-170 I 28.54 1.58 
17();..175 13.11 1.61 j 
175-180 12.06. 1.58 
18();..185 14.30 1.56/ 
18S.190 ' 8.421 1.541 
19();..195 15.84 1.60, 
195-200 11.701 1.51. 
20();..205 I 8.55 1.53 
205-210 8.01' 1.58 
21();..215 8.13 1.51 
215-220 6.86 1.51 
220-225 I 9.24 1.53 
22S.230 5.85 1.55 
230* 
23S.240 13.28 f. 50 
240-245 14.14 1.54 
245-250 15.21 1.57 
25();..255 10.61 1.60 
255-260 10.19 1.59 
26();..265 16.46 1.54 
265-270 19.97 1.54 
27();..275 14.45 1.58 
27S.280 6.04 1.57i 
280-285 12.18 1.51' 
285-290 17.22 1.54 
290-295 15.47 1.56 

I ; I I 

cl. +tray ibeakerwt.isd + beak.:wt.% clayiwt.% silt lwt.% sand 
1.691 45.271 49.561 
1.651 47.09 50.60 
1.741 36.581 38.04 

i 
I 

1.85i 27.47! 28.67 
2.03 46.17 48.05 
1.76/ 49.96 50.64 
1.80 36.10 38.33 
2.04 34.16 38.33 
1.95 45.24 46.57 
1.74 43.80 45.16 
1.89 48.54 52.24 
1.71 50.16 52.92 
1.77 50.18 51.19 
1.80 40.82 41.991 
1.781 35.021 36.40! 
1.83 50.53 51.58 
1.76 27.51, 29.78/ 
1.881 46.92: 49.10! 
2.22 44.701 49.60! 
1.84/ 49.841 51.70 
1.64 44.781 45.01 i 
2.19 50.111 55.06l 
1.86 38.47! 40.891 
1.85 38.461 41.49 
1.85 36.291 40.42 
1.66 50.76 51.801 
1.93! 47.12 50.721 
1.711 40.35 42.42/ 
1.72 47.98 49.93 
1.741 40.851 42.71 
1.73 44.72 46.26 
1.67 35.31 36.83 
1.65 47.46i 48.75 
1.68 45.801 47.41 

1.76 45.55 48.75 
1.82 34.18 38.39 
1.97 40.96 45.24 
1.82 36.60 38.01 
1.69 45.48 47.86 
1.87 46.22 52.28 
2.00 27.50 32.47 
1.85 47.101 '52.16 
1.67 47.45 48.52 
1.70 38.451 41.43! 
1.841 50.47' 54.93: 
1.83 50.19 54.08l 

Page 1 

111 
8! 

~ 2, 
16 
14 
14 
21 
17 
16 
14 
12 
13 
11 
11 
14 
16! 
131 
171 
141 

91 
15 
13 
16 
14 
10 
151 
12 
16 
14. 
19 
16 

9 
16 

14 
14 
19 
14 

7 
14 
16! 
13 
11 
11 
12 
12 

50! 39 
64 28 
731 14 
55 30 
79 10 
75 9 
79 7 
66' 20 
55 24 
75 7 
70 14 
61 25 
67 21 
79 8 
82 8 
76 13 
78 8 
63! 21 
741 13! 
671 17 
73! 13 
881 4 
68 17 
68 18i 
591 25 
57 1 29 
78 12 
63 23 
71 18 
61 23 
631 23 
62 19 
62 22 
76' 14 
57 28 

62 24 
56 30 
53 28 
73 13 
69 23 
49 37 
59 25 
52 35 
71' 18 
64 24 
62 26 
63 25 
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295-300 . 12.08i 1.53 1.741 
300-305 I 10.51' 1.56 1.80! I 

305-310 I 22.28! 1.55 2.11! 
310-315 : 8.84i 1.53 1.671 
315-320 I 10.05i 1.57, 1.811 
320-325 ! 10.06i 1.55 1.721 
325-330 I 14.45j 1.531 1.781 
330-335 I 12.30: 1.57 1.82j 
335* ; I ! I 

340* i I 
345-350 i 7.47[ 1.53 1 1.62 
350-355 ; 12.281 1.57 1.78 
355-360 I 11.061 1.51 1.701 
360-365 I 8.981 1.52 1.65 
365-370 i 13.631 1.59 1.84 
370-375 I 5.841 1.53 1.60 ' 
375-380 i 11.581 1.52 1.76 
380-385 I 8.801 1.54 1.72 
385-390 ! 21.131 1.54 2.06 I 

390-395 ! 12.801 1.53 1.79 
395-400 i 8.601 1.57; 1. 711 
400-405 ave. ; I 

: 

405-410 I 8.431 1.52; 1.64/ I 

410-415 l 18.01; 1.52! 1.85! 
415-420 13.57; 1.56i 1.831 
420-425 I 18.60: 1.54! 1.85 ' 
425-430 I 16.81. 1.59! 1.85i ' 
430-435 : 14.50! 1.51: 1.811 
435-440 I 16.00i 1.53i 1.921 ' 
440-445 I 12.711 1.51: 1.861. 
445-450 I 27.891 1.56! 2.35! 
450-455 I 13.73! 1.541 1.79 
455-460 I 17.21 i. 1.64 1.98 
465-470 15.261 1.54i 1.761 
470-475 i 23.75; 1.62! 1.98 
475-480 I 8.36l 1.551 1.69 
480-485 ' 10.601 1.531 1.70' 
*485-490 i I l ! 

490-495 : 9.96: 1.51 1.76 
495-500 I 17.81, 1:53 1.99 I 

500-505 18.961 1.53 1.83 
505-510 19.791 1.57 1 1.88 
510-515 10.341 1.57 1.75 
515-520 I 7.851 1.60 1.77 
520-525 14.571 1.58 1.91 
525-530 I 27.57: 1.56 2.11 
530-535 I 21.96: 1.601 1.81 1 

535-540 I 13.51! 1.61, 1.86 
540-545 i 18.88: 1.54! 1.95 
545-550 i 11.38' 1.51 i 1.67, 
550-555 I 13.94 1.571 1.76! 

Sheet1 

50.11· 52.09 12 1 

48.56' 50.96 16 
36.101 42.03 18: 
40.95: 41.87 11i 
37.02: 37.81 17! 
46.89! 50.02! 12! 
44.73 49.16 12l 
46.88 52.911 14 

I I I 

I 
49.79 51.121 81 

50.151 52.18 12 
44.80 47.31' 12 
45.481 45.91 10 
45.28 48.86 13i 
35.281 35.75! 8 
50.12J 52.041 15 
44.17i 46.741 141 
45,79 52.11 17 
44.151 45.441 14 
45.781 46.37: 111 

' 151 
50.17; 51.071 101 
50.21 i 52.34! 13! 
49.93! 51.88! 14i 
44.82• 48.681 12) 
40.41: 43.251 111 
50.14i 53.39! 15i 
50.061 51.76! 17) 
50.241 51.26j 191 
50.18! 54.56 201 
46.91! 49.121 131 
36.131 37.111 14 
49.811 53.18) 10j 
50.001 54.64: 111 
50.791 51.80 121 
50.441 53.611 11 

I 
50.581 52.28 18 
48.561 50.071 18 
46.97! 51.60! 11 
50.16, 54.62 11 
50.04! 53.20 12 
45.821 46.45 15 
48.551 50.51 16 
35.301 45.75[ 14 
49.91! 55.41 i 7 
40.381 45.30 13 
40.84i 46.861 15i 
50.54' 54.23 10: 
43.81' 46.91: 91 

Page 2 

711 161 
62! 231 
56/ 27! 
78 101 
751 8 
57: 311 
581 31! 
37! 49 

i 
I 

741 181 
71' 17. 
66 23i 
85 51 
61 26! 
84/ 8 
691 17' 
57 29 
531 30 
76 10 
82: 7: 
76 91 
80i 11! 
75[ 12! 
721 141 
671 21: 
72! 171 
631 22 
721 111 
73l 8i 
64j 161 
71 i 161 
81 i 61 
67! 221 
701 201 
76 12! 
59/ 30 

I 
65 17• 
73[ 8 
651 24 
66 23' 
57 31 
77· 8 
71 13 
48 38 
68 251 
50 36 
531 32 
58! 32! 
681 22! 
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555-560 6.921 1.561 1.691 
560-565 I 14.90 1.51 1.821 
565-570 r 8.781 1.57/ 1.75 
570-575 ! 8.75 1.54 1.721 
575-580 i 14.67, 1.551 1.76 
580-585 I 11.831 1.51. 1.72 
585-590 13.46 1.56 1.84 
590-595 12.42 1.521 1.72 
* - missing samples 
Effect of sonication 
615-620A 13.18 1.54r 1.77 
615-6208 13.22 1.55' 1.76 

blank 0.00/ 1.52 1.52. 

Replicates 
65-706 11.37 1.52 1.77 
65-70C 16.35 1.51 1.82 
65-70A i 10.41 1.531 1.77: 

i I 
i I i I 
I I I i 

Blind Replicates I I ; 
I 

400-405 I 16.051 1.481 1.891 
400-405 l 9.17; 1.48 1.641 

! ' : ! 

Sheet1 

27.52: 28.12: 13i 
40.861 44.81 i 14: 
35.32! 37.331 14f 
43.831 45.23i 141 
34.211 37.71' 10 
35.061 36.301 12: 
44.74i 47.49 141 
50.57! 51.63 121 

! i 

: ! 
36.31! 37.30 12! 
48.021 48.89 11 

I r'll'O .l . 
50.14 50.10 0.02tb..-

IV 

35.06 38.36 16 
46.901 ~2.121 13 
46.941 50.01 I 16i 

:average i 14.94 
i1 S.D. 1.651 

' ! ' ' 
' ! ' 

45.29! 47.591 181 
36.991 37.29i 121 

:average 14.901 

Page 3 

78! 91 
59 271 
631 231 
701 161 
66i 241 
77! 10' 

651 20 
801 9 

I 

81: 8 sonication 
821 7 no sonic. 

l 
I 

I 0.00 C1 r. 
J 

55 29 
55 32 
54! 29 

54.911 30.15 . 
0.49! 1.561 

: I 
l I 

68 141 
85 31 

76.30 8.801 
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Attachment Y 

Cross-Sections 
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Attachment Z 

Construction Specifications 
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