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22, Responae: These word changes will incomporated into revised document. = ‘3""’3
23.(u) Response: We have been unable to locste a copy of the approval. The text will — Jw sk Sofe \wdax
be chenged to reference Verbal Communication, Robert Sweeny - NMED, July 1994, T e & dete

23.(b) Response: The parayraph at the top of page 3-12 will be changed to read:

A suite of three geophysicul logs were run; 1) caliper, 2) gummd ray, and 3) dry thermul
neutron. These logging techniques moasure various chemical and physical characteristics
of the subsurface stratigraphy, Used in conjunction with the logs of drill cuttings, these
electric logs provide a valuable method of interpretation for the lithologic und saturation
condtions of the propoged host sediments. Copies of all geophysical logs can be found in
Volume 1I, Appendix D.

The following summaries briefly describe the interpretive value associated with each of

the three log types used. For a more detailed explanation of these technigues, the U.S.

Geological Survey has published Borehale Geophysicy Applied to Groundwater a— “Pos & PSS T Glaoid
Investigations by W, Scout Keys - Publication No. TWR] 2-12 ( 1990), ©Cde TS

) Caliper logs - This is 4 physical measurement of the diameter of the borehole, A 4%
inch bit was used to drill these boreholes and, for the most part, the caliper log reflects an
approximate 5-inch diameter hole. As u generat rule, the borehole diameter will increase
in unconsoliduted sands and gravels. This is due (o 4 “eaving in" effect. Likewisc, there
will be a slight decrease in the overall hole width in well-cemented sands and tightly
compacted clays,

2) Gamma Ray logs + This is a measurement of natural radiation in the borchole. The
radioisotopes of Thorium, Powssium and Bismuth secount for most of the natury]ly
oceuwrring gamma radiation. From 4 lithologic perspective, finer grained sediments

(clays). will h‘avc a stronger gaImima r¢spOnsC @uc to their highcr' c‘ouceqlmtion of 1S TS ke D% e
potassium minerals. Sands, which are primarily composed of silica, will have a much ) A
lower gamma response. Posee o8 Oy

WASEANS 2 (2 Topdn
As a mauer of geologic interest, there appears to be evidence of epigenetic (introduced) Caprt e
uranium mincralization within the sandy siltstone of the Upper Dockum, Several e 6 e LI o
boreholes un the proposed site exhibit characteristic gamma “kicks" within the fJuvia) — t::@\,w\ku PN et
sediments that are consistent with “roll front” uranium depasits. These gamma anomalies
oceur where uranium precipitated in low~cnergy environments ulong the flanks of flyvial
channels, Although they are of no econonsic significance, these gumma anomalies are <y \
found only in the busal fluvial unit of the Upper Dockum and assist in the correlation of ¥ TS
this unit throughout the proposed site. -~ Bape Ldn Gk,
B i

= ey CovoatDu
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3) Dry Thennal Neutron logs - This logging technique is considered to be a indicator of

the presence of moisture. It utilizes a ncutron-cmitting source (1-3 curies of radioisotopes

of Americium and Beryllium) and measures the time it takes for an emitted neutron to

enter a farmation and “beunce” back to a counter. These neulrons have an affinity for

protons which will result in a relative rpid retum rate. Should the neutron encounter

large hydrogen ions (rssociuted with water - H,Q), its return (o the counter ig

significantly slowed. This results in a reduced count rate. Therefare, high count ratey

indicate dry conditions and thesa rates are reduced proportionally to the amount of

moisture encountered. Neutron logging can be performed through steel cusing without —voro eothe tHese

an appreciable decrease in count rates, Logging through plastic casing, however, will dote s (oeelD? opr
cause upproximutely a 30% decrease in count rate, due to the hydrogen in the plastic,. ~ @iy oo 3': v APk
Ck‘b W e !

For the purpose of interpreting lithologices, unsaturated sands will have the least umount —

of moisture and the highest count rate, Tightly compacted clays will contain some

trapped moisture und will have a lower count rate. ‘The presence of water will result in an o w?@kkg_}v \PMLQ)@JQ
order-of-magnitade reduction in the count rate.

The abrupt decrease in the dry neutron log response for boreholes PB-36 and PB-37 wus _ 4, v e
due to & change in hole diameter. The bottom portion of these two boreholes were cored, )
The 4%-inch drill bit was replaced by an NX (1%/g-inch) core barrel. ‘This abrupt chang

in hole diameter can be seen in the caliper log. It causes a reduction in neutron counts

duc to a phenomenon called neutron flux, During the neutran emission process, neutrans

are hroadcast in a circular, “cloudlike” pattern (neutron flux). In o larger diameter hole, 1

certain amount of this neutron flux is present in the void between the source and the edge

of the hole. The counter will detect some of this neutron flux. In a tight hole, when there

is very little vaid space between tha source and the edpe. almost all of the neutrons arc

dispersed into the formation. In these situations, because there is no contribution from

the neutron flux, the overall count rute is decreused,

23.(b) Respoase (cont) On page 3-9, in addition to the headings Upper Dockum and
Lower Dockum which are used to define Triugsic sediments, 4 new heading Contaet
between the Upper and Lower Dockun will be added.

Contuet between the Upper und Lower Dockum - ‘This contact is a stratigraphic boundary
und is not necessarily represented by a diagnostic geophysical log signuture, The Upper
Dockum consists of interbedded sequences of fine-grained fluviul sundstones/siltstonus
and mudstones. The lowermost occurrence of these fluvial sediments is recognized as the

base of the Upper Dockum,

~ Clleci &> Ay AL (06 BoEEessT
o LUl Sepmmentsy et B Cooied |
- oD dieoth Qb (rannih)
~ Nowo I
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Where fluvial sediments are present, the contet between the Upper and Lower Dockum ¢ \Q‘{};av’ he
is easily recognizable. However, due to the low-energy depositional environment and '{Q‘Zot’*“f
abrupt facies changes within these fluvial sediments, there are areas where this contact <~ po.&‘?&,,qr‘@
must be inferred. Where Upper Dockum fluvial sediments have facied into mudstones, %

the contact is entirely within mudstone sequences. For this reason, the process of i
establishing this contact, whether mapped or inferred, is based on_extensive subsurface _— L slduc OpesTohe BRAR
correlation. 'This is accomplished with some degree of confidence since the maximum

spacing between all 31 borcholes completed within the proposed project boundury iy

1000 feet.

The basal fluvial unit (sandstenes/siltstones) within the Upper Dockum has a maximum
thickness of approximately 100 feet. Although the clastic (sandstone/siltstone)
percentage of this 100-fout interval changes abruptly. through carcful hole-hy-hole
correlation. the interval ean be traced bencath the site, The gamma anomalies associsted

()c\&x*-’ :

panvA brea

with the suspect uranium precipitation, actuafly uct us marker beds to aid the correlation m‘ pplLceS Lusnd
2eon

effort. WW-I is‘an cxcellent example of how these anomalies help to identify the lower
portion of the basal Upper Dockum, The log from this hole also illustrates the spatial
relationship of this basal unit to the thick sequence of underlying Lower Dockum

mudstones. wu&.

The importance of recognizing the Upper and Lower Dockum boundary is to ensure t
the base of the proposed landfill will be placed on the top of the L.ower Dockum
thick sequences of mudstones within this unit provide an excellent geologic barrier Wl pe 43 “
(another level of protection) to any patential downwurd migrution. in those areas where e N

there is an inferred contact, the lithologics ure mudstones. Despite the inferred contact, il A

the impartant consideration of establishing a permeability barrier has been accomplished.. ”:; lf"‘"&‘" e

. Tde Wo!i:k\_:cx. ot
¢ W coula S 8 s

23.(¢) Response: The fluvial (or potential water-bearing) sediments within the Upper
Dockum are fine-grained sandy siltstones with a relatively low permeability. As
previously stated. the measured permeability of these sediments average 1.22 X 10 B
cmvs, Because of the low permeability of these sediments, when groundwater is
encountered. it requires some time for this water to enter the borehole.

As an examplc, PI3-1 (located approximately 1% miles north of the proposed landtill)
encountered dump sands at the base of theUpper Dockum at a depth of 158 fect. The hale
was completed at a depth of 200 feet. Geophysical logs were run on PB-1 approximately
two hours afier the base of the Upper Dockum was penctrated. The log showed twenty
feet of water (10 a depth of 180 feet) in the bottom of the borehiole, The lithology of this
portion of the barehale (from both drill hole cuttings and geophysical profiles)
corresponded w mudstones of the Lower Dockum unit. Apparently, water had been
fulling down the hole from the saturated sand at 158 feet. Two hours hud not been
enough time for the groundwater in the hole (o equilibrate (reach the level of entry). Had
more time elupsed between the drilling and the logging of' the horehole, aver forty fect of
water would have been oncounteted.

S SCNE o \9)&’—1&&«\«0@ rOSSLD g & Goon  Ldotbetc Seotee WAMMAL
B oooUr e M RNowe LiTwolos) Voo . Qo he o W
A OB I WP fescdoioe TOL. %“MPQ W S4od oot e
Precpace ob ~hL oot Pt ZRDN .
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Field pracedures were to log a borehole within 1-2 hours afier it hud been completed. If
the borcholes were not logged immediately, there was a risk that it may cave-in and no
log would he obtained. The question has arisen that, due to the low permeability of the
fluvial scdiments and small quantities of groundwater, perhaps geophysical logging tonk
place too svon after drilling (o detect the presence of groundwater. ‘There are three types
of supporting evidence to suggest that the groundwaler churacterization was accurate,

1) In the sauthwestern portion of the proposed site, ten boreholes were temporurily cased

with plustic tubing in order to see if groundwater would accumulate in the holes after - DO coruwr @S <R
drilling (sce page 3-17). On a weekly busis for u six-week period of time, these holes 5 - (pam ST
were monitored and no groundwater entered the holes.

#0070

2) Corc samples were taken from five separate boreholes. This procedurs involved a

change of drilling uperations, from rapid rotary bit drilling to a slow core barrel operatiun.

Instead of requiring a few hours 10 complete, these holes would he open for 10-12 hours. '
During this time, no groundwater entered the holes. Coring wus conducied using air and PN
any water entering the hole would have interfered with the operations, -

3) Even in the above cited example of PB-1. the rapid logging of the borehale did
encounter the groundwater. It underestimated the umoeunt, but the groundwater did not go

undiscovered.
24, Response: Any mention of interpreted information will be written as “inferred'. 8009 )
25. Response: ~ Wy peeo ©

Cleck TS |
Of the 37 shallow boreholes (PB-1 through PB.36) and two deep boreholes (WW-1 and

WW-2), all but two have boen plugged. The only remaining open boteholes are PB-14
and WW-1. ‘Ihese have been kept open by inserting 3" plustic (ubing into the open hole.

All borcholes were munually plugged using the original drill cuttings and/or bentonie, A~ Pevsc8ca PIOBRLes
cement cap was placed al the top of cuch hole to prevent surface waters trom entering the ece Lo heh
barehole. In the time since the holes were plugged, the colian sunds of the surtace e Cont> S
Quaternary sediments have been redistributed to the point where the origing] borehole

locations are no lunger visible,

PB-14 and WW-1 have been kept apen for the purpose of possibly obtaining additional

geological, geophysical or hydrological information. Onee it hus been determined that

there is no more value w these barehales, they will also be plugged. A cement plug will

be placed in WW-1 between the Upper and Lower Dockum units to ensure that there is = 7

no mixing of tormational fluids, PB-14 will be plugged using bentonite and & surface « Cagnre Coreeol. \sote .
cement cap.
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26. Response {Lw\“%-oaw
2
There is no existing groundwater manitoring data for the proposed site. All bareholcs
completed within the site boundary were unsaturated. “Water levels were taken in 1994
from three boreholes outside of the proposed boundary. These boreholes were PB-14
(500 feet west), WW-1 (3000 teet northeast) and WW-2 (5000 feet south). The results of
these water level measurements are contuined in Sections 3.6.2.2 und 3.6.2.3.

At the request of RPMP, water levels were again taken in April 1999, WW-2 had been
plugged. but a static water level (using an electronic water detector) of 202 fect was
recorded for WW-| and a static water level of 37 feet was recorded for PB-14,

WW-1 - The recent water level of 202 feet for WW-1 compared to o static water
level of 155 feet in 1994. We believe this decrease of 47 feel is not an indication
of changing groundwater conditions. but a reflection of the manner in which this
horehole was cased.

The insertion of plastic tubing into the borehole shortly after it was drilled was
never an attempt to complete it as n well, Inutead, this temporary cusing was
placed for the purposc of keeping the borehole accesible, so that additional
geological, geophysicu or hydrological information might be obtained. ‘The only
perorations are at the bottom of the temporary cusing.

Tt appears that over the past five years, the mudstones between the Upper and

Lower Dockum have “caved in" around the outside of the tubing. This has

appurently sealed ofT uny communication betweon these two aquifers, There is no

way tor Upper Dockum water to enter the tubing, Consequently, the water level

inside the tubing is dropping. At the present time, this water level i9 20 fect  — & <xaxC Yo 0

below the bottam of the Uipper Dockum, (aser ‘5’-“,“;”‘,9@&0&, A

OIS bo\ CaLReal QLR
. . T . ‘1 . . &> (PSRN
Itis reasonable to infer that there i still saturation within the loser partion of the Lo TR O

Upper Dockum in WW-1. This water could still be present in the borehole
outside of the tubing and not contribute to the existing static water level. This
conservative ussumption would be congistent with the groundwater conditions as
presented in Sections 3.6.2,2 and 3.6.2.3 und the inferred interface between
saturated and unsaturated conditions (as indicated in Figure 3-12) would still exist
cast of the facility boundary.

PB-14 - The recent static water level measured in PH-14 was 37 feet, ‘This woltose Mo TTHW
compares quite well to the 1494 measured water levels of 42 feet.
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27. Restpanse

Gandy-Marley anticipates using vadose monitoring for the proposed fucility, To support
this, a Groundwater Monitoring Equivalency Demonstration (GMED) has previously
heen submitied (0 RPMP. This GMED will be added tw the Application. As additional
support for this GMED, a copy of a (iroundwater Monitaring Suspension Report prepared
for a solid waste landfill in [.ea County, New Mexico is uttuched.  This report addresses
unsaturated Chile Formation sediments in southeastern New Mexico and was approved
by NMED's Solid Waste Bureau, With this in mind, is it necessary to undergo the cast of
acquiring und unalyzing “various ground waters adjacent ta and below the proposed
Fncility?” — \‘L’? X wAot do eo TN, \
Cde ms&a of e Skt wsils

28. Response

Lithologic logs for WW-1 and WW-2 are attached.

29. Response

Elevations for all shallow boreholes were surveyed by a licensed professional land

surveyor, These elevations are written on the lithologic logs for cach borehole in Volume
Il of the Application. The follawing is ligting of these elevations,
PP & ¢ — Tue We Sl B (O

Borehole No. Elevation Borghole No, Elevation NPUCRBAS,
PB.1| 4152 PE-21 4148
PR.2 415() PB-22 4143
PB-3 4135 PB-2) 415)
PR-4 4139 Pl-24 4154
PB-$ 4142 PB-25 4144
PB-6 4120 PB-26 4183
PB-7 4118 pPB-27 4144
PB-8 4117 pB-28 4159
PB.9 4138 PB-29 4129
PB-10 4131 PB-30 4152
PR-11 34119 PB-31 4115
PB-12 4132 PB-32 4108
PB-13 4119 PB-33 4134
PB-{4 4116 PB-34 4100
PB-14do 4118 PR-3$ 4124
PB-15 4129 PB-36 4146
PB-16 4161 PRB-37 4160
PB-17 4141 PB-38 4182
PB-18 4142

PB-19 4152 WW-1 estimated clevation is 4154

PB-20 4157 WW-2 estimuted elevation is 4110
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30. Respanse

A subsurface contour mup of the contact of the Upper/Lower Dockum within the _ v 0y Dgst w0
proposed Facility boundary is enclosed. L ApuUades D

31. (a) Responie

Gandy-Marley is prepared ta install six vadose zone monitoring wells (VZMWs) at the
proposed facility. While the primary vadose monitors would still be Jocated beneath the
sumps in the Landfill and the Evaporation Pond, these VZDWs would provide a more
visible secondury method of vadose zone monitoring. These wells (as shown on Exhibit
No. 1) would be located alung the eastemn boundary of the proposed facility at the Paint
of Compliance and provide valuable confirmation of the unsaturated conditions
underlying the tacility.

31. (b) Response

Exhibit No. 2 is a structure contour map of the Upper/Lower Dockum contact as
requested in Comment No, 30. The proposed VZDWSs are shown along the castern
boundury of the facility. The lowest identified elevation of' this contact is 4039 fect and is

located in a hydrologic trap west of the site boundary (P13-14). "The lowest identified

clf:vntiun of this contact east of the 'site is 4046 fect (I'ﬂ-]fi). Ttis proposed ihf‘_f,f.‘“ 27 16 TS A Eeol C
VZMWs be completed to an elevation of 4 least 4020, which would ensure-thi€ Tontact
between the Upper und Lower Dockum had been penetrated. =#xhibit No. 2 also shows

the depths of these proposed wells. Ty swer cavsuiedt

bekaais? -
2 (oroadin o Feleens?,
31. (c) Response ~2oMP A TN

Onee agreement is reached on the GMED, submitted ih a November 1998 letter to the
RPMP, it will be incorporated into Section 3.7.2 - Vadaze Zone Monitoring

Requirements. ‘There has been no formal response to this letter from RPMP. - b\b\g« (;?Zﬁfff @051%
O Iops KR Lk ¢
31. (d) Rexponne goﬁfs \u»gfc .

The certificution form will be signed and included in Scetion 3.7.2, Who from the Gundy

Marlcy team do you suggest signs this certificution form? — Aot ote Meels the

C_’_(XLC\‘F\CD T

' - Qo TS B s Tl
31, (c.f.) Response R
To be addressed by Mantgomery Watson Roszash for GHED

~ loor &t {he worker Baoce Loordont o Ade GWED ProfesAl

—~

Deed “\b lespood 4o A (GRED eMoe, &CML%' - Coberne th

Cap. (0 DraFT e,
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32. Reapanse

The three “drill holes™ shawn on the USGS 7' Minute Quadrangle busemap refer to three

oil well tests. The logs for these dry wells are on file with the New Mexico Oil

Conservation Division. Gundy Murley obtained copies of these logs. [n fact, the three-

point problem, shown in the Application, to determine the regional dip of the Triagsic ™~ ¢ ‘j’“ﬁ ‘o e
sediments used one of these “drill holes™. e e,

33. Response

The boreholes labeled PB-4 and WW-4 shown on Figure 3-14 in Seetion R, T118, R31E
are mislabeled. PI3-4 should he PB-1 and WW-4 should bc WW-1. In addition, the other
following labeling changed will be mude: PB-14-C will be changed to PB-140, PB-36
will be chunged to PB-36-C and PB-37 will be changed to PB-37-C.
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PB-18
«

=\, a

" Elev. - $148*

Proposed Depth - 128"
(Elev .of Contact - 4020')

Proposed

YZMW
Elev. - 4150
Proposed Depth - 130
(Elev .of Coatact - 4020")

Propased

YZMW
Elev, - 4158*
Proposed Depth - 138"
(Edev .of Coatact - 4020")

Praposed

. YZMW
+ Elev. - 4160

Propossd Depth - 140
{Elev .of Contact - 4020")

Proposed
VMW

Elev. - 4178
Propased Depth - 155*

Froposed

VZMW
‘ Elev. - 4178*

Propoaed Depth - 155!
(Elsv .of Contact - 4020")

EXHIBIT No. 2

STRUCTURE CONTOUR OF
UPPER/LLOWER DOCKUM CONTACT

(Elev .of Contact - 4020")
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