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22. Responae: These wurd change~r will incorporated into revised document. 

23.(u) Re1ponae~ We have been unable to locate a copy of the approval. The text v.ill be changed to reference Verbal t.'ommunlcation, Robert Swttny- NMED, J11/y 1994, 

23.(b) Response: The parn~raph at the top of page 3-12 will be chnnge:d tu read: 

A suite of three geophysicullogg were run: 1) caliper. 2) gammll ray, and 3) dry thcrmul neutron. 'lbese logging tcchniqucN measure various ~;hcmicaiWld physical characteristic:; ofthc subsurface stratigraphy. Used in e1mjunction with thc lags oft.lrill cutting~. these electric logs provide a valuable method of interpretation tar the lithologic und ~~aturation condtionll. of the proposed host sediments. Copicli of all geophysicllllogs can be found in Volwne II, Appo:ndi)( D. 

NU. ( (..) ruu.::: 

- -:t~ ~ S:>S'.e_.. \,.)~~ 
"t~L- l~~ tS ~te . 

The following summaries briefly de:rerlbc the interpretive value IISSOciatcd with each of the three log typt:ft w;ed. For a more detail"''C.l explanation of these teclmiquc::~, the l J.S. 
Geologicu.l Survey h«SJ'Ublil'lhcd Borehuh: Geaphy.tic.\' Applied ro Ormmdw~JII!r ~ ·~~s ,HI"~ ):. ~l>D lnvl.rtlgatimt.r by W. Scott Keys- Publicution ~o. TWR12-E2 (1990). e;,Q!c- Th\.& 

I) Caliper logs- This is u phy!!ical measurement of the diameter ufthc borehole. t\ 4J/~ inch bit was used to drill th~se borehole!! and, for the most part. the caliper log reflects an approximate 5-inch diameter hole:'. As u general rul~. the borehol~: diumctcr will increMC in unconl!Qiidutt..-d sands and gravels. This is due to 11 "caving in" etlect. Likewise, there will be a slight decrease in the overall hole width in well-cemented sands and tightly compacted clays. 

2) OIUllmlllUy log:i • This is a measurement of natural radiation in the borehole. The radioisotopes ofThorium, Pow11ium and Bismuth QCCQunt for mosl of the naturally 
occurring gamma radiation. From u lithologic perspective, finer grained sediments 
(clays) will have a stronger gamm11 rc::~ponsc due 10 their higher conccnlrntion of · \S T~ ~ ~\ potassium minerub. Sands, which are prillUU'ily compo&:d of silicB, will huve u. much - ~el) ~ ~ lower gamma r~spomc. ~<~Sl~ d.- \.::>' k>-~-"" 

~~b.\_S -?. ".;e.€.. let-J.? 
As a matter of geologic intcre~¥t. there appears to be evidence of cpiBCnC!tic (introdu~) 7-fL{>~ • uranium mincrali?.ation v.ithin the sandy !iiltlitonc of the Upper Dockum. Several . lS \~.(e.- '1.-..l'..DliY~> boreholes uu tlu: propo11cd !lite exhibit characteristic gamma ''kicks" within the quvial - '""'.u.~L.-.M.~ ":>Q..O\~~ llediments that are consislcnl '""ith "roll front'' urunium depo!liu;. These gamma unomalic8 ~ occur where 111'a11ium precipitat1.'C.l in lt)W·cnergy enviroruncrtl$ ~tlong rhe flanks l)f f1uviul 
channelll. Although they are of no cconomh: !li&nificancc, th~::~e gumma 11nnmalies an: ·-~ ' found only in th~: bu.sal flu .. ·ial unit of thc Upper D1)Ckum and assi:~t in the currclation of 1?- ..,....~~ • thi1 Wtit throuihout thc~scd site. - ~ \M.f>S U\-lo-"'~\ ~-

~~'-e-S. 
- Q.>,.lt_ Jo... <2.owsco~.:..· 
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3) Dry Thenmd Neutron logs - This logging technique is considered to be a indicator Clf 
the presence of moisture. It uti lilts a neutron-cmittinu source ( 1-3 curies of radioisotopes 
of Americium nnd Ueryllium) and measure~ the time it tnkc!i fnr an emitted ncutn>n to 
enter a tonnation and "bounce" hack to 1.1 counter. The:ro neutrons huve un uffinil)' for 
proton!! which will result in a relutive mpid n:tum mtc. Should the neutron encounter 
lllJl!e hydrogen ions (associuted with water- lhO), its return to the counter is 
significantly slowed. This results in a reduced count rate. Thcre1orc, high count rates 
indicate dry conditions and these rate!! are reduced proportionally to the nmount nf 
moisture encountered. Neutron logging can be pcrfhrmcd through steel cu.o;ing without - \\:>LO W t.N.- "t'l(i.S(.. 

~t..e...-& U>fi:ki?c:;?. op\.· 
- '"'""0 C..<D :I: ~""- ~-\

c...,.;~~ 6>: 

1\t\ appreciable decrca.'IC in count rate!!. Lugging throu~h pl~tic c~in~. howev~r. will 
CllU:«: upprmdmllh:ly a >O% decrease in cuunt rate, due to the hydrogen in the plastic. 

For the purpose of interpreting lithnlogie!l, unsaturated sandt1 will have the lC8St amount -
of mc~i!lture and the highc~t C'lunt rutc. Ti~htly cumpactc:d clays will contain some 
trapped moistun: und will have a lower count rate. The presence of water will result in lll1 +- \~1.~ ~ ~ol~ 
order-of-magnitude reduction in the count rate. 

'lbe abrupt decrel!lc in the dry neutron loij rcsporusc for boreholc11 P8·36 ;md PB-37 wus _ ~'\>- ~ s '. 
due to a chang" in hole diumctcr. Th~ oottum portion of these two borchulc:~ Wtlrc cored. / 
The 4%-inch drill bit wns replaced by an NX (l'la-lnch) core barrel. '11tis abrupt changtt"" 
in hole diameter can be seen in the caliper log. It causes a reduction in neutron counts 
due to a phenomenon called neutrOn flux. During the neutron emission process, ncutronR 
are hroadca.~t in a circular, ''cl,,udlikc" pattern (neutron flu.x). In u larger diameter hole. a 
ccruun umount uf this neutron flux is pn:sent in the void bc:twc:cm th~: source and the -=dgc 
of the hole. The counter will detect some of this neutron tlux. In A tight hole, when there 
is very little void space between tho gouree and the ed~e. almost all uf the neutrons arc: 
disper!!ed inm the formation. In thc~~e Nituati,ms, bccaullc there is no contribution from 
the neutron flux, the ovcrtdl count rille ill dccre~cc.l. 

23.(b) Response (cont) On page 3-9, in addition to the headings Uppt:r Dm.:lcum Wld 
!.ower Doc:kum which urc ut~C..od to define Tri~sic t~C..-dimcnls, llncw heading Cmuact 
between the Upper and Lower Dockum will be added. 

C.:ontuct between th~t Upper 'md Lower Doclcum - This contact is a stratigmphic boundary 
1md is not necc~~rily rcprcscntt.'<i by a t.lillgno!ltic I!!C(lphyt~icld log rti!lnuturc. The Upper 
Dockum consists of interbedded sequence~ of finc:·grnlned fluviul sundston~:lli~;iltstonus 
and mudstones. The lowermost octurrence of these fluvinl sediments is recogni~ as tht' 
base of the Unre.!:_ Dockum .. 

,. .... ~~ tP AV~ ~~~G t!X::> ~~-r 
If -\U)JlJL ~J)(~ ~,_,\ ~ tc.vl~.t , 

- t.lbD ~CP~ Q\..~ L ~) 
... f'IQ~I(., ~ 
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Where fluvial sediments are present. the contact between the Upp¢r and Lower Dockum 
i5 c:.sily recogniz.1blc I llW.·I!vcr, due tn the low-energy depositional en\·ironment and 
o.brupt tacies change!\ within thc11e fluvial sediments, there ur~ t\Tell!i where this uontact /' 
m\l't he inferred. Where L'pper Dockum tluvial sediment!! haw r'acicd into mudstone!'. 
the contact ill entirely within mudstone sequcncc11. For thi11 r~~~~nn. the pruccs1- l,f 
~tllblishing this contact, whether mapped or inferred. is baSC"d onJ~ICtensiv~ suhsurth~;e _ ~~ {Pe'S -r ~<;.. 
correlation. '11tis iR accompli11hoo with some degree of confidence i'iince the maximum 
spacing hetwccn all 3 I tx.lreholes completed within the pt0}1<)!\Cd project houndury ill 
1000 feet. 

The b.D.:ial fluvial unit (sandstones/silt!ltonc!l) within the Upper Dockum has a maximum 
thickne:;s of approximately I()() feet. Althuugh the clastic (sandstone/siltstone) 
percentage of thh; I OO·f01.1t intern! changes abruptly. through careful hnlc-by-hulc 
corrcit~tion. the interval can be traced heneath the ,;itc. The gamma unomulie!i llllsociuted 
with the suspect uranium precipitation, actually ucllll> n1;1rkcr b1..Js to nid the correlation 
cfton. WW-T is an cxccllcnl cxtunph: of how these anomalic:~ help to identify the lower 
portion of the bB~~allJppcr Dockum. The log trom this hole also illustratc!t the sputiul 
rclatioruthip ufthis basal Wlit to the thick sequence of underlyin~ Lower Dockum 
mudstones. 

The importance of recognizing the Upper and Lov.oer Dockum boundary is to ensure t 
the base M the pTOfKHI<.:u lanJfill will be placed on the top of the Lower Dockum 
thick :~cqucncc:" of mudstones within this unit provide an excellent g..:ologic barrier 
(Mother level of protection) to any potential dt)Wnward millruliun. In chose ~n:us where 
there is an inferTed contact. the litholoBics urc mudstones. Despite the: inferred cont<~ct. 
the impcrtant conKidcrution ofestllblishing a permeabilit}· barrier ha.<~ ha!n accnmpli~hcu .. 

23.{c) R~'lponse: The: t1uvinl (or potential watcr-bearin~) sediment~ within the L'ppcr 
Dockum o.re t1ne-grained sandy !iltstone.s with a relatively low pcrmC~ability . .1\s 
pn::~·iously stated. the m~asured permeability of these 11cdimcnb uverage 1.22 X 10 ·~ 
cmls. OecauNe of the low pcnneubilit>· ofth~se sediments, when groundwater is 
encountered. it r<..oquir-cs sum<: time for this water to enter tho borehole. 

As an example. I'B-1 (located appwximutcly I Ya milc:!s nurth 1Jf the: proposed land till) 
encountered damp IIUild~ at the bl15t: uf the Upper Dockum at a depth of 15K feet. The hnk 
WII.S completed nt a depth of 200 teet. Ueophysicallogs were run nn rn-1 uppmximutcly 
two hours o.t\er the base of the Upper Dockum was penetrated. The log shuwcd twenty 
feet of water (to a depth of 180 feet) in the hottom of the borehole, The lithology of this 
portion ofth" borehole (from both drill hole cuttin~s Wld geophysical protiles) 
corrcspnnded u' mudKtone:~vfth~: Lower Dockum U11it. Apparently, water had been 
ftdlinl' down the hole from the $aUrrated snnd at 1 ~H feet. Two hou~ hlld not been 
enough time for I he l!rl'lUndwatcr in th~ hole to equilibrutc (reach the level of entry). Had 
more time clupscu bt!l~clln th~: drilling and the logging ofthll horeholc. over forty feet nf 
water would hav~ been encountered. 

~. (-.u_ ~o~&..0c.A.... ~ 
"i:~t"';;;. c~~ \'6. ~.!< 
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Field procedures w~re to log a borehole within 1·2 hours 111\er it hud hccn c'lmpleted. If 
the boreholes were nat logged immediately. there was a risk thut it mu) cu\·c·ill uml 11(1 

lo" would he nbtained. The question has arisen that, due to the low p('rn1cllbility of the 
fluvial sediments and !!malt quantitie.C! of groundwater, perhaps geophysiC4llogging tvt~k 
pl11e~ too suon af\er drilling to detect the presence of 1:\roundv.-atcr. There are three types 
ofsuppottins evidence to suggest thut the ~roundwutcr ch~tractcri:;o.adon was accurate. 

I) In the ~outhwclltem pon.ion of the proposed site. ten boreholes were temporurily c~'C.l 
with plu~tic tubinl.l in order to see if ~round water would accumulate in the holes o.fter _ u{) ~~.as "'~ tl -~ 
drillintlo (set' page 3-17). On a wc:ekly bu~is for uNix-week period of time, these holes ~- L.ce>""" s._:,<»<-"~ '~-0 
were monitored 1111d no groundwater ente<ed the bolc..'S. 

2) Core samples were taken from five separate boreholes. This procedure involved 11 
change of drilling opentlion~. from rapid rotary bit drilling to a !dow core barrel oper11tiuu. 
Instead of requiring a few hours to complete. the~c boles would he c)pcn tor \0-12 hours. t 
During this time, no groundwater entered the holes. Coring Willi conducted u.o;inll air and \'.,c.F.A~· 
any water entering the hole would have interfered with the o~ulions, ~ 

3) Even in the above cited exumplc uf PB·I. the rapid logging of the borehole !lli1 
encounter the groundwater. It underc:lltimutcd the ltffiUUn!, but the ~round water did not go 
undi !ICO \'cred. 

24. Respotue: Any m~:ntion of interpreted informatiun will be wrirtcm as "interred'. 

lS, Reepon1e: 

Oi"the 37 shallow boreholes (PB·l through PB-36) and two deep boreholes (WW-l and 
WW-2), all but two have been plugged. The only remaining open boreholes are PH-14 
and WW-1. These have been kept open by insening 3'' pll.t!ilic tuhing into the open hole. 

All boreholes wc..'TC manually plugged using the original drill cuttings ami/or bentonite. A 
cement C4p WI1S placed 11t the top ofcuch hole to prevent surface waters from cnterin" the 
borehole. In the time since the holes were plu~gcd, the eolian iiands of the surface 
Quaternary 11.:dimcnts have been redistributed to the: point wlwrc the originul horchoh: 
loc11tions I1TC no lunger visible. 

~oJ. 
- '-u,u. J.J.Le() 'tO 
~~~s. 

PB-14 and WW-1 have been kept open for the purpose uf po11sihly obtaininc additional 
gcnlu~ical. geophysical or h)'drological information. Once it ha.~ belln c.lctcnnincd that 
there is no more \'aluc to the:«: horc:holcs, they willlllso be plugged. A cement plu~ will 
be plt\ccd in ww. I between the Upper und Lower I >ockum unitR tC'I ensure that there is - ? 
no mixing oft'ormational fluids. PB-14 will be plu~gcd U!$in~:t bcntunitc and 11 ~urface ..,.. ('~1"-L c:.o ~-t-aui. ~<:.. 
cement cap. 



26. Respouse 

There is no existing groundwater monitoring data tor the/proposed site. All boreholes 
completed within the !lite boundary were un~aturatcd. "\Vater l~vels were taken in 1994 
from three boreholes outside ufthc propoKCd boundary. Thcl!c bMeholcs were l)U·l4 
(500 ft:t:t wc:st), WW-1 {3000 teet northe~~St) um.l WW-2 (5000 feet Mouth). The results of 
these water level measurements are contuineJ in Sections 3.6.2,2 und 3.6.:U. 

At the request uf RPMP, water level~ were a~11in taken in April 1999. WW-2 hnd been 
plugged, but a static water level (usiu~ an clccU'unh.: water l.h:tcct(lr) of 202 teet was 
recorded for WW-1 and n static water level of 37 tee~ wus r~'Cordcd fvr PB-14. 

WW-/. The re~nt water level of202 feet for WW-1 compared ton static wutur 
level of 155 feet in 1994. We believe thi11 dccreiUC of 4 7 feet ill ncltl.ll1 indicntinn 
of changing groundwater conditions. but a reflection of tht: munncr in which thi:o 
horchole wa~ called. 

The insertion of piDSti~ tubin~ into the burehole 11honly af\cr it Wl.l!l drilled was 
never nn attempt to cnmplete it ns 11 wt:ll. Instead, thi& h.lmporlll)' cw;ing wa..; 
placed for the purpose of kacpint: the borehole accesiblc, so that additionul 
~cologictd, geophysicul or hydrolo~:tical infonnatinn might be ohtained. The only 
perorations 11rc at th~ bottom of the tempuriU)' casing. 

lt appears that over the past five years, the mudstones between the Upper und 
Lower Dockum have "caved in'' around the outside of the tubing. This hilS 
apparently !!calcd ofTw\y communicaticm hetwecn these two aquifers. There: is no 
way tor l'pper Dockum wat~r to enter th~: tubing. Com;cqucntly, the water le,·el 

1'1U• L I~ 

inside the tubing i~ dropping. At the present timt:, this water level is 20 feet -- ~ c,.;\.A"Z\C ~au .. > o:\o 
hclnw the bottom 11t"thc Upper Dockum. L....,:.e.l' ~.11(,-:-::"-, ~k<JM. 

It is rea.soiUlble to infer that there is 11til11U1luralion within the lmt,.·cr portion of the 
Upper Dockum in WW-1. This wntc:r could still be prc~nt in the tH)rch,,lc 
out.~ide oflhe tubing and not c:ontribute to the existing stntic wuter level. This 
conservttlivc ussum.ption would be ton!listent with the groundwater conditions as 
presented in Sections 3.6.2.2 und 3.6.2.3 1.U1d the inferred interface hetween 
saturated and unsaturated conditions (il!i indicnted iu Fi~,£urc 3·12) would !;till C:)(i!lt 
Cll..'lt of the facility boundary. 

PB-14 • The recent static Willer level mca.'lured in I"'H-14 was :17 teet. This 
compare!! quite well lu the I '194 measured water levels of 42 feet. 

~,"'(o\c~ ~ .... ,. -·r. . 
~f, 'T~L~ (,:.~"'\~-\- ~I.Se_Uli,.O 
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17. Retponae 

Gu.ndy-Marle~· anticipates using vadllsc mnnitorin~ forth~: prop11111:d fucilily. To11upp1.1rt 
this, a llmundwatcr ~nnitoring htuivlllcncy Dcmunstration (UMHD) hus pn:viously 
hcc:n !!Uhminc.:d t1• RP~1P. Thill GMED will be added t11 the Application. As additional 
suppurt tor this UMElJ. a copy of11 <lmundwater Munitorinl/. SuH~nliion Report pn:parcu 
tor 11 solid waste landfill in L11a County, New Mexico is uttuchcd. Tili!i report uduresscs 
unsaturated Chilo Formatiun st:diments in ~outhe~&stem New Mexico and was approved 
by NMF.f>'s Solid Wustc Bureau, With this in mind, is it necessary to undergo the cost uf 
acquiring wuiiUlalyzing ··vurious ground wllters adjacent to and below the propo!red 

NU. r r.J ~6G ( 

Facility?'' - '{L?. l: Lt:>""'->~ -\o -..<~ T~ , 

C..\!Q ~,.,~~ eJ: "'"e... '?Q.c;.\ ... ...~ro ~.tNvc;, . 
28. Responae 

Lilholot!ic loll.~ for \VW-1 u.nd WW-2 are attached. 

29. Response 

Elevations for all shallow boreholes were surveyed by a licensed profesl\ionalland 
surveyor. These elevations are written on the lithologic loss for each borehole in Volume 
II of the Application. The folio win& i~ listing of these clcvation!l. 

narohnle N(), Eh:ya\lon ao~bolc ~9. E!eyAJjon 

PB·I 4152 JIB-21 4148 
PB·2 4150 PB-22 4143 
PH·J 4135 PB-23 4151 
PB·4 4139 PU-24 4154 
PB-S 4142 PB·2S 4144 
PB-6 4120 PB-26 4183 
PB·7 4118 PB-27 4144 
PB-8 4117 PU-28 4159 
PB-9 4138 PB-29 4129 
PB-10 4131 PB·30 4152 
PH-Il 4119 PB-31 4115 
PB·I2 4132 PB-32 41011 
PB-13 411'1 PB-33 4134 
Pll-14 41Hi PB-34 4100 
PB-14o 4118 PB-35 4124 
PB·lS 4129 PB-36 4146 
PB-16 4161 PU-37 41ti0 
PB·I7 4141 PB·38 4182 
PB·IS 4142 
PB-19 4152 W\\'-1 estimated clcvutiun is 4154 
PB·20 4157 WW·2 cstimut~:d clcvution is 411 0 

·- Tl\_6 \~.\o ::,~ ~ (0 

~ULJ..;;:\<..t>~, 
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30. Response 

A oUbliW'facc con toW" map of tho COJ1tnct of the Upper/l-ower Dockum within the _ ~QII.D ·\o ~~ w 
proposed Facility boWldar)• is enclosed. ~\lU...~~ 

31. (a} Rupoau 

Gandy-Marley is prepared to install!ihc vadose 7.t)nc monitoring well~ (VZMW!!) ut the: 
proposed facility. While the primary vado!IC monitors wuuld !iii II b~ Jo~utl..-d beneath the 
sumps in the Landtillanc.l the Evttporulion Pond. these VZDWs would provide a mor~ 
vi11ihlc !lccondury method ofvudosc zone monitoring. These wells (as shown on ~xhihit 
Nu. 1) wuuh.l be locatc:t..lahmg the eastern boundary of the proposed facility at the Point 
of Cumplinnce nnt..l provide valuable conlinnation of the unsaturated condition~ 
underlying the tacility. 

31. (b) Reaponse 

~ibit No. 2 is a structun: contour mnp uf the Upper/Uiwer Dockum conlllct ~o~s 

requested in Comment Ntl. 30. The proposed VZDWs llf~ ::;hown along the .:astern 
bOLmdW)' of the fucility. The: lowest identified elevation of thill contact is 40Jll feet and i~ 

located in a hydrologic trap west ofthe site boundary (PB-14 ). Tht lowest identi lied 
clc:vatiun of this contact ea11t oft he site is 4046 feet (I'B-:18). It ii'l rmlp<IK<.-d ihat u\1 
YZM Ws be compl~ted 111 an elevation nf u lcllllt 4020. which wt~uld cr.tl!ure thccontuct 
between the l;ppcr Knd Lower Dockum hud bc~:n pc=m:tratc:d.~Fiiblt ~o. 2 also shows 
~ d~;:p~ of these proposed wells. 

31. (c) Rcapoase 

Once agreement is reached on the OMED. submitted in a November 199!1 letter to th~ 
RP~?.lt will be incorporated into Section 3.7.2 • Yadozc /one Mnnitorin!;l 
Requirements. There has been no formal response m thil'llctter from RPMP. 

- .t\~~ ~"1~1' c~ ~;\)I.':CI.t( 
bt~i:..S~ 

- Ls'C)61.\!\ ol' ~~"' o I, 
- ~ \->. p U-~ BJnt>V\ 

The certitication form will be signed Md included in Sccti'm 3.7.2. 
Marley t.carn d,, you 5UBBCSt ~ign11 thi11 ccrtifl~tlon form? 

Wh() from the Oumly 
- ~~ '-01-\.:> \-l.tXtb ~k 

31. (e.f.R) Respoo1e 

To be addressed hy Montgomery Wllt!mn 

~.:..,ftce:. C...::>.lL,.t-,~"\:,6.:,~ 

- ~LA,) "t:'c\LS r~ \.~ ""t~A 
~~G.c~>cl..t.¢"' <>-t- ~~& 

~';,~ ~ (2:,\-)-E\D. 

_. 1- ~~~ )J~e.o ~ te~U>'-'r::::, ~ ~~Q.... (o~E"D l.A~o~. ~A,I.,.LLCj.- C.o>-:r..-tC:>.e..I"\J-:J<:. t\-
c-e..~ \.1..? !:),- .... ool-'\ ~~ . 
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32. R~lpGD.Ie 

The three "drill holes" !hown on the trsos 7Vt Minute Quadnmgle bll!lemap rcft.\T to three 
oil well tests. The lo~s for the~ dry Wl.liiNilre on tile with the N~:w Mexico Oil 
Ce>n!!Crvarion Division. Gundy Mlll'le>' obtuined copic:s ot'thc::;t: loKs. In !act. the: three-
point problem. shown in the Application, to determine the regional dip Cl!' thl' Tri.tssic - 1..1.:><2. ~ll"-.t:l ~ ~e._ 
sediments used one of these "drill hol~s". ~ll.SG L~_.. 

33. Retpon•e 

The boreholes labeled PB-4 and WW-4 shown on Figura J-14 in Section R, Til S, R3 IE 
are mislabeled. Pll-4 should he PR-1 and WW-4 should be WW·l. In uddition, the other 
following laheling cha.ng.cd will be miU.lc: PB-14-C will be ciuull!ll.ld to PB·l4o, PB-36 
will be ChUJ\i!cd to PB-36-C und PB-37 will be chnnged to IJB-37-C. 
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