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FINAL REPORT
1999 STRATIGRAPHIC AND GROUNDWATER CHARACTERIZATION PROGRAM
TRIASSIC PARK WASTE DISPOSAL FACILITY

1. Introduction AFT

At the request of the New Mexico Environmental Department, Hazardous and Radioactive Material
Bureau (HRMB), on August 3-5 1999, a drilling program was conducted by Gandy Madey, Inc.
(GM]) at the proposed Triassic Park Disposal Facility. This drilling further clarified the subsurface
stratigraphy and groundwater conditions underying and adjacent to the proposed site. A total of ten
(10) drill holes were complered as part of this program. All drilling activities were performed in
accordance with the Final Wotk Plan for 1999 Stratgraphic and Groundwater Characrerization
Program dated July 28, 1999 and conditionally approved by the HRMB on July 30, 1999. (see
Attachment A) Minor modificarions of the Work Plan were required during implementation of the
drilling program. These were generally reviewed with the HRMB on site staff. The changes are
discussed and documented in this report.

HRMB staff was onsite petiodically to observe the drilling operations. Specifically, staff was on site on
August 3 and August 5, 1999,

2. Purpose

The primary purpose of this drilling was to provide additional definition o the character of the Upper
Dockum sediments and their contact with the Lower Dockum mudstones. Ar the same time, this

drilling was to supply more information on the saturation conditions of the Upper Dockum
sediments.

Fo-daserall characterizationdrillingfor-thefacility-has-beercompleted in the southern-and-centsal

portions—of-the-propesed-site. —Therefore, the HRMB has- requested that additional stratigraphic

charactenization drilling be completed in the northern portion of the site in order to assess the

character of the subsurface relative to planned operational facilities in this area. The HRMB-also—
CS1C * = C e Sane ¢ a0 evall LechHaue g

requested ACITIOTAd i.'....' g a5 Was

Drilling completed ar the site to date has encountered no saturated Upper Dockum sediments

underlying the proposed site. However, saturated Upper Dockum sediments have been encountered

% mile and one mile northeast of the proposed site. Based on this information, an inferred saturation Nayg
interface if projected to be approximately fifteen hundred (1500) feet east of the site boundary, ~ Cdivec e

In order to confirm this interpretation, th requested that GMI drill and, if required, install a
groundwater charagtenzation will, The has regdestey that G ill one exployatoyy hole east
of the/ proposed site in order tp determine sence (or ce) of s iert within\the Upper-

Dockum sedim

Morzgomery Wazson * P.O, Box 774018, Steamiboat Springs, Colorado 80477 * (970) 879-6260
InfiMedia * 1717 Losisiana B, NE, Albuguergue, NM 87110 * (505) 2556200

PAWP\G02 \ Tadraicn! Memiodix
/17795 ki

£r:1l 66 61T 9NY cad 425 CRLEECEEDET



R

August 1999 Trassic Park Facility * Techriiod Meno ¢ Page 2

3. Results of Stratigraphic Characterization Program @EPA[; Z’/

Drilling commenced on August 3, 1999 and continued through the morning of August 5, 1999. Nine
addrtional stratigraphic holes were drilled in the northern portion of the proposed site (see Figure 1),
Due to the sandy, mnaccessible nature of the area, a Caterpillar tractor (supplied by GMI) was used to
build roads into each location. This equipment was also used throughout the dnlling program to pull
equipment into and our of each drill hole location.

Key Drilling of Roswell, New Mexico performed the work using a Portadrill, air rovary nig. The driller
used a 6%-inch drill bit and collecred dxill cuttings at 5-foort invervals. These cuttings were logged by a
registered, professional geologist and a geophysical log was run on each dxll hole. Geophysical logs
were prepared by Southwest Geophysical Services, Inc., of Farmington, New Mexico. Each drll hole
was plugged with a cement and beatonite grout by Arkins Environmental of Roswell, New Mexico. A

~qposst ¥trim line was used and all holes were plugged from the “bottom up”. The stratigraphic logs are
presented in Attachment B and the geophysical logs for these holes are also presented in Attachment
B.

Table 1 presents a summafy of this 1999 stratigraphic drilling:

) Fral . ] ; 2 e
) )'&\b\p w PB-39 | 120ft 96 ft 24ft
\ e \ i\\‘ PB-40 90 ft 68 22 ft
B> 8 o [Pt 75 ft 55 ft 20 ft
E}e\v O W R 90 1t 62 ft 28 ft
| \)9“\ A W [PEas 100 1t 74 ft 26 ft
AT 110 ft 78 it 32 1t
R \;}m PB-45 120 t 100 ft 20 ft
Q¥ WY PB-46 120 ft 89 ft 31 ft
é ) gy P84T 130 ft 108 ft 22 ft A5
\9&@;\‘9’% {1) Contact between upper and lower Dockum, based on visual logging of cuttings and gegptﬁlsical log.

The nine stratigraphic holes drilled as part of this study are shown in Figure 1.
o §£§§] picture of the drilling completed at the site, the historic holes also shown.,

\)p o | hole is PB-39, which is located at the section comner for Sections % )
Al '\ order to fit the €hree north-sou olesy(PB-39, PB-46 and PR-47)
\?\,\J Q\&" north-south dimerisi ole gnd was slightly compressed:” This resulted in a drill hole
Q

N\ spacing of approximately 900 feet between the lines of east-west drill holes. The spacing between
s _holes along the east-west lines is still 1000 feet. WG WG ORI WY dac.

i\ &@‘ W A QIS5 Onee (ortes.
Q\\ ' V\ The sage suite of geophiysical logs (thermal neurpeh, gamma and caliper) was run on the 1999 dsll
W holes.” Tt should be noted that the 6%-inch hol some effect on the thermal neutron count rates.

provide a complete
e northernmost drill
and 18; T11S; R31E. In

W .The character of the logs remains the same, although due to neutron flux, the actual count rate has
\\ @ increased. For example, with a 4%-inch drifl hole, the thermal neutron counr rates for the Upper

Y Dockum siltstones averaged approximately 3200 counts per second. With a 6%-inch hole, this same
\\\@\ lithology is averaging approximately 4200 counts per second.

s
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As a matter of pracrice, the probe operator for Southwest Geophysical, Inc. on this program would

“power-up” the down-hole geophysical equipment while the probe was resting at the bottom of the
hole. It would remain on the bottom of the hole for approximately two minutes while he was
readying all the instrumentation for the logging of the hole. The thermal neutron (which is located at
the bottom of the probe unit) was picking up counts during this two-mimute period. This resulted in a
false high count rate at the bottom of each hole. This was particularly apparent in those holes that
experienced some “caving in” of the loose surface sands. The probe operator suggested thar the first
two feet of the thermal neutron log be disregarded and to mark the logs accordingly.

In the past drlling, there has been some natural radioactivity observed scattered within the Upper
Dockum sediments that was consistent with past movement and precipitation of uramum-bearing
solutions. Geologically, this is not unusual, as this unit is equivalent to the Chinle Formarion which
hosts many uranium deposits in the Colorado Plateau region. The 1999 drlling encountered more
concentraved occurrences of this natural radioactivity, parucularly holes PB-43, PB-45, PB-46 and PB-
47, where the gamma log bad to be rerun in order to record maximum counts. These radioactive
anomalies may be of “geologic interest” but will have no impact on the proposed operation

All holes penetrated the entire existing Upper Dockum section and were bottomed in the Lower
Dockum mudstones. Accordingly, the contact between these two units was identified in both cutrings
and geophysical logs. The Work Plan stated that approximately thirty (30) feet of Lower Dockum
mudstones would be displayed at the bottom of each drill hole. An average of 25 feet of mudstone
was displayed at the bottom of the 1999 drill holes. The driller was using 15-foor lengths of drill pipe,
and if at least 20 feet of Lower Dockum mudstones were apparent in the drill cuttings, the field
decision was made not to make the driller add another length of drill pipe. ade ® w0
(e

No groundwater was encountered within the Upper Dockum or Xower Dodmm sediments i the
1999 drilling. Drill hole PB-39, however, was filled with surfage water from a nearby gravel pit. This
gravel pit, located approximately 120 feet from the drill hole;"was terminated in the clay of the Upper
Dockum. As a resulr, the pit filled with water due to the heavy precipitation in the area this year.
This surface water was estimated 1o be infiltrating into the hole through the alluvial deposits at a
depth of fifteen feet. In order to confirm that this water was from surface water, the following steps
were taken to resolve the source of the water;
Pe 7Y jo & e

1. TFhehole was completed at approximately 10;00 AM, 08/03/99. There was fifteen feet of
surface alluvium at the top of the hole,

2. On exting the drill hole, the drller observed the bottom two lengths of dnll pip%\(}O fr) were
wet (water in the hole at a depth of 90 feer). AD

3. 'The geophysical logging truck arrived on the site the next day and a log obtained at
approximately 9:30 AM, 08/04/99. The depth of the water was 64 feet. It Kas faised 26 feet
since the time it was dnlled. (If the source of water were the Upper Dockum, it would have
had an unexpected artesian head).

4. A second measurement was taken at 12:20 PM, 08/04/99 and the water level had risen o a
depth of 32 feer.

5. A third water measurement was taken at 3;:20 PM, 08/04/99 and the water level had nisen to
a depth of 22 feer.

6. The HRMB was called and it was suggested that a 30-foot deep offset hole be drilled. This
offset hole would penetrate the 15-foot thick alluvium sequence and botom in a 15-foot
sequence of mudstone. If this offset filled with water, 1t would be evidence of surface water
movement in these sediments. The HRMB agreed.

7. At approsimately 5:00 PM, 08/04/99 a 30-foot deep offset hole to PB-39 was drilled, This
hole was drilled 20 feet east of PB-39, between it and the gravel pit. The bit got stuck in the
bhole in the top 15 feet of dnlling and water was observed on the drill pipe,
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8. At 8:00 AM, 08/05/99 water levels were measured in both PB-39 and the offser hole. The
~ water had now dropped to a depth of 47 feet in PB-39 and it stood at 12 feet in the offset

e Y
Ju\u" hole.

9. The water level in the gravel pit (120 feet from the hole) was noticeably lower—Moss that had
been floating on top of the water was now draped over approximatelyive feer of mud.

10. During the day, two other water levels were taken on the holes. Water levels remained at 47
feet (PB-39) and 12 feet (offset hole).

11, With the concurrence of the HRMB representative, both holes were plugged the afternoon of
08/05/99.

4. Results of Groundwater Characterization Program

The groundwater characterization program consisted of the drilling of one drill hole (PB-48) on the
afternoon of August 5, 1999, east of the proposed site in an artempt to locate saruration within the
Upper Dockum sediments. This drill hole was located 1000 feet north and 2000 feet east of drill hole
PB-38, approximately % of a mile from the proposed Phase I Landfill (see Figure 2). According 1o
the Work Plan, had this hole encountered groundwater, it was to have been cased as a potential
downgradient monitoring well, '

Key Drilling completed this hole, using a 6%-inch drill bit. Prior to drilling, the bottom 50 feet of
drill pipe was steam cleaned and a vegetable-based lubricant was used during the drilling operarions.
The contact between the Upper Dockum and Lower Dockum sediments was encountered at a depth
of 165 feet. The hole was completed to 2 depth of 210 feer. There was no sarurarion observed in the
drill custings or on the geophysical log. Stratigraphic and geophysical logs for this hole are presented
in Appendix C.

Atkins Environmental was on stand-by to complete the dnll hole as a monitor well, if necessary. The
morning of August 6, 1999, Atkins plugged this drill hole in the same manner in which they had
plugged all stratigraphic holes. Pdor to plugging, an electronic water finder was run down the hole
and no saturation was encountered,

5. Summary

1999 swatgraphic drilling results demonstrated that the subsurface stratigraphy underying the
proposed site is both continuous with and predictable from previous drilling results. There were no
unexplainable features within the depositional environment. In all cases, the depth of the conract
berween the Upper Dockum and the Lower Dockum sediments was encountered where it was
estimated to be, There was no groundwater within these sediments.

The groundwarer characrerization drilling demonstrated that there is even less groundwarer in the
viauty of the site than onginally thought, The limited saturation encountered one mile northeast of
the site in the Upper Dockum now appears 1o be an isolated occurrence of perched groundwater.
Upper Dockum sediments underlying the site and estending % mile downgradient have been
examined by over 40 drill holes and found to be unsaturated.
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e State of New Mexico
ENVIRONMENT DEPARTMENT
Hetardows & Redicactive Maierials Bureou
2064 Galistee Sireet
PO. Box 26110
mrgmmvm

569) PETER MAGCIOWS
haly 30, 1999
Mz. Dalo Gandy
ﬁ Gandy Maricy, Inc,
,‘:;‘ Post Office Box 8§27
% Tamm, New Mexico B867
gi RE: Cosditional Approvel fior Work Plan for Stretigraphic and Groundwater
" Characterization Program, Proposed Triassic Purk Waste Dispossl Faclity,
{s Chaves County, New Mazico.
;‘; Deer Mr. Gandy:
The New Mexico Baviroument Deprtnent (NMED) Hazardoss and Radiosctive Materials

Buresu (HRMB) has compiead its Toview of the Gandy Mailey, Ios. “Work Plan for 1999

. Swatignphic and Groundwatx Charcicrization Program® dsied July 28, 1999. NMED
"’1 appeoves the work plen with the following conditioas:

1.  Page S, Section 2.5, Pasgraph 1. Add ®¢ following scateace at the end of the
; parsgraph, “Bach bocehole will be checked for the prescuce of gioundwates prior t
- 2. Pige 9 Secton 3.7.1 lins 9. “Smples will be collectsd for metals analysis....”
;i Change to “Sxmpics will be collected for dissolved metals anatyses...

A 3.  Page 9 Section3.7.1 Hne 10, Add the following semsence *Groundwater samplos aleo
ﬁ will be colleced for total metals anslyves.”

4. Pags A6, Section 3.4, Panngraph 7, Line 8. “Centralizers will be attached
immediagely above the well screen and at 20-foot intervals....” Change 10 “Centralizers
will be sttached at the base of and immedistrly above the well screen sand at S0-foot

P WU -
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Taly 30, 1999
Page 2 of 2

Please call Mr. Swve Pullen of this office at (505) 827-1561 if you have questions with
reganding Ge cogditions Soc spproval ised above.

finoerely,
L
P. Bearrl
Chief
Bazardoes aod Radicective Matarials Buresu

.  Skphanie Kruse
Swve Pulien
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ATTACHMENT B
STRATIGRAPHIC CHARACTERIZATION LOGS
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ATTACHMENT C
GROUND WATER CHARACTERIZATION LOG
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