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Executive Summary 

Well integrity testing is being conducted by Homestake Mining Company of California (HMC) 
on HMC San Andres wells that are located on the Grants Reclamation Project (GRP). The 
schedule for this testing program was approved by the New Mexico Environment Department 
(NMED) on 6 July 2015. While other wells will be tested and evaluated at a future date, this 
particular report presents the results of the well integrity testing of San Andres wells 951, 928 
and Old #1. Subsequent reports will be sent to the regulatory agencies as the testing of 
additional San Andres wells is completed. 

Geophysical logging and a video camera were used to evaluate the three aforementioned wells. 
The report also presents water quality results from monitoring of the four San Andres wells that 
are being used to supply fresh water for the ground-water restoration program. 

• The San Andres well integrity testing for well 951 shows that the integrity of this well is 
good and the well is suitable for use as a monitoring well for the San Andres aquifer. 

• The testing of well 928 indicates that alluvial water is entering into the well through the 
well's casing. However, it should be duly noted that the water level and current depth of 
the well indicate that the well is functioning as a Middle Chinle aquifer well and is not 
connected to the San Andres aquifer. Therefore, there is little concern for the 
compromised casing to adversely affect the San Andres aquifer. HMC proposes to 
develop an abandonment plan for well 928, gain concurrence from NMED on this plan, 
and within 90 days of obtaining such concurrence, will submit said plan to the New 
Mexico Office of the State Engineer (NMOSE) for final approval. After fmal approval of 
the abandonment plan from NMOSE, well 928 will be abandoned within one year. 

• The testing of well Old #1 shows that the water level in this well is representative ofthe 
alluvial or Upper Chinle aquifer, and this may indicate the existence of a plug that seals 
off the San Andres in this well. Additional testing will be required to determine if a plug 
exists in well Old #1, after which point, a final abandonment plan can be developed for 
this well. This additional testing can be done within 90 days after reaching concurrence 
with the NMED. 

• The water quality in existing San Andres supply wells #1, #2, 943 and 951R is 
unchanged in 2015 and this indicates that well integrity in these wells has not changed. 
The increase in 2014 and decline in 2015 in uranium concentrations in well 951R is not a 
function of pumping from this well, because it has been continuously pumped over this 
entire period. Therefore, these four San Andres wells can continue to be used as a fresh 
water supply. Well integrity testing for these four wells is planned for 2016. 
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1.0 Introduction 

This report presents the results from the integrity testing of Homestake Mining Company of 
California's (HMC) San Andres wells 951, 928 and Old# 1. These three San Andres wells are 
located on the Homestake Grants Reclamation Project. HMC's DP-200 required testing in the 
fourth quarter of 2015 to evaluate the integrity ofHMC's San.Andres wells, 951, 928 and Old 
#1. 

San Andres well 951 was used for a supply for fresh water from 1999 through 2012 for the North 
Off-Site area and presently is being used by the Department of Energy (DOE) for monitoring at 
the Bluewater tailings site. Well 928 is an old irrigation supply well that exists upgradient from 
the HMC site, and was used for irrigation of the area prior to the uranium mill's operation. Well 
Old #1 was used as a supply well for the mill prior to being replaced by the Deep #1 well in 
1979. 
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Figure 1-1 

Location of San Andres Wells and Water Quality Data for San Andres Aquifer 
2015, mg/I 
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2.0 San Andres Well Integrity 

The integrity of San Andres wells 951, 928 and Old #1 were evaluated in the fourth quarter of 
2015. A video of the wells and geophysical logs were done by Jet West Geophysical Services to 
assess the integrity of these three San Andres wells. Jet West Geophysical Services also 
provided interpretation of the logs included in the following discussion. 

A gamma ray log was used to define the lithology. Gamma curves can be affected by the fill 
material in a well's annulus, and thus may indicate changes in completion materials. A 3-arm 
caliper log measures the inside diameter of a well's casing and indicates where scaling or 
corrosion/erosion may be present. 

The sonic-cement bond log (CBL) is composed of four curves: near receiver (3-foot) variable 
density log (VDL), near first arrival, delta time, and amplitude. The tool consists of a sonic 
transmitter which emits a 20 kHz sound pulse twice every second, and two receivers which 
record the degraded sound energy at a distance of 3 and 4 feet. The tool requires fluid in the well 
to convey the sound energy. The near, or 3-foot, receiver VDL curve is presented in the log, and 
the last three curves are derived from the VDL curve. Near first arrival is a measure of the initial 
compressional energy (in micro-seconds of time) from the tool's transmitter to the receiver 
spaced 3 feet up the tool. Amplitude represents the signal height of the near first arrival and is 
read qualitatively. High amplitude readings indicate "ringing" steel pipe and lower amplitudes 
indicate attenuated sound energy or bonded pipe. Delta time is a measurement of "slowness" in 
micro-seconds per foot (µsec/ft). Slowness is the inverse of velocity (ft/sec). The velocity of 
sound travelling through steel is approximately 17,500 ft/sec which equates into a slowness of57 
µsec/ft. Slowness is calculated by subtracting the first arrival of the 3-foot receiver from that of 
the 4-foot receiver. 

The 4 Pi log is read qualitatively in a reverse fashion from higher to lower counts with the higher 
counts indicating lower density materials. 

2.1 Well 951 

Well 951 is presently being used to monitor the San Andres aquifer approximately three miles 
west of the HMC tailings impoundment. The well was logged from the top to a depth of220 feet 
with video camera, gamma ray, 3-arm caliper, sonic, and 4 Pi density. 

2.1.1 951 Lithology and Well Completion 

Well 951 was drilled in 1957 and cased with 10 inch steel casing to a depth of242 feet. The 
annulus of the well was cemented from 212 to 241 feet with the cement plug being drilled out 
after 80 hours. This well has an open hole completion from 242 to 272 feet. The water level in 
well 951 is representative of the San Andres aquifer and is approximately 40 feet lower than the 
expected water level for the alluvial aquifer at this location. Figure 2-1 presents the well 
completion details and the lithology for well 951 which indicates the top of the San Andres 
aquifer is at a depth of242 feet below the land surface. 
Grants Reclamation Project 2-1 
2015 San Andres Well Integrity Testing 



2.1.2 951 Geo.physical Logs 

Gamma ray, caliper, amplitude, delta time and, 4 Pi density logs were ran on well 951 on 
September 10, 2015 to evaluate the integrity of this well (see Figure 2-2). The gamma log 
indicates less permeable material between 97 and 142 feet, which generally corresponds to the 
clay and shale interval on the lithologic log. The caliper log was ran on an enhanced scale of 8~ 
13 inches, and shows that the casing inside diameter (ID) is 10 inches with the 189 to 220 foot 
interval showing a large amount of scaling on the inside of the casing. 

From fluid level at 154 feet to 190 feet the VDL shows little deformation. The "railroad track" 
signature is indicative of free pipe. There is some degradation of the VDL on the leading edge. 
This is believed to be due to the presence of scale/rust on the pipe surface. High amplitude and a 
delta time of approximately 57 µsec/ft are indicative of free pipe. 

From 190 feet to total depth (TD) of the log, there is deformation of the VDL and lower 
amplitude readings in places, but the delta time reading is still approximately 57 µsec/ft. There 
may be some bonding but it is possible the sonic wave is being affected by the increased scale 
build-up from 189 feet to TD. 

The sonic logs indicate a short interval between 190 and 196 feet that could be bonded cement in 
the annulus but this interval is above the top of the completion cemented zone between 212 and 
241. The large amount of scaling on the inside of the casing is likely affecting the logs in this 
interval. 

The density log shows little deflection, which is indicative of homogeneous annular fill materials 
absent of any voids. The increase near the bottom of the log could be a result of entering the 
cemented interval. 

2.1.3 951 Video 

A video of the 951 well was conducted on September 10, 2015 and is presented in Appendix A 
with the video of the other two wells. The video of well 951 above the water down to 154 feet 
shows no sign of water from the alluvial aquifer entering the casing. The. base of the alluvial 
aquifer is at approximately 110 feet from the surface. The video above the water level shows 
some scaling, but like the caliper log, it shows significantly more scaling below 189 feet. At 202 
feet the fluid becomes murkier. 

2.1.4 Summary ofWell 951 Integrity Testing 

The geophysical logs and video for well 951 demonstrate that this well casing integrity is good. 
Well 951 is acceptable to continue to be used as a sampling point for the San Andres aquifer at 
this location. 
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2.2 Well 928 

Well 928 is not being used by HMC and was installed and used for irrigation in this area prior to 
the start ofHomestake's milling operations on the Grants property. 

2.2.1 928 Lithology and Well Completion 

Well 928 was drilled in 1945 and cased with 20 inch steel casing. This well is listed in Gordon 
(1961) to be completed to a depth of 865 feet into the San Andres limestone. The annulus of this 
well was likely not cemented and has an open hole completion. Figure 2-3 presents a hand 
written lithologic log for well 928 which indicates the top of the San Andres aquifer is at a depth 
of 801 feet below the land surface. 

2.2.2 928 Geophysical Logs 

Gamma ray, caliper, amplitude, delta time, and 4 Pi density _logs were ran on well 928 on 
September 10, 2015 to evaluate the integrity of this well. A gamma log, as well as a neutron log, 
which were performed on this well in 1994 were not very useful in defining the shale/sandstone 
sequence in the Chinle formation, and this is attributed to reduced log quality or resolution in the 
large diameter well. 

The Upper Chinle sandstone is thought to exist just below the alluvium in this area, while the top 
of the Middle Chinle sandstone is shown near the bottom of the logs. The caliper log shows that 
the casing ID is 20 inches with a large amount of scaling on the inside of the casing at depths 
below 67 feet. 

The VDL is represented by color bands indicating sound energy in the solid and liquid regime of 
the borehole. The blue and red bands represent the solid steel pipe, annular fill material, and the 
formation. The yellow and black bands represent the water in the well (noting that sound travels 
faster in solids than liquids). From fluid level at 134 feet to the restriction at 312 feet, the VDL 
shows some deformation or the absence of parallel bands referred to as "railroad tracks." This is 
indicative of cement bonding to the formation and casing. Low amplitude and a delta time of 
100 µsec/ft are also indicative of cement bond. 

Below 312 feet, in the reduced section of the well, the fast VDL and delta time reading of 
approximately 57 µsec/ft and high amplitude indicate a change in hole or casing configuration. 
This change could be a section of open hole, a smaller string of steel casing, or possibly a broken 
and offset casing. 

The acoustic logs indicate that cement exists behind the casing, but the large amount of scaling 
on the inside of the casing is likely affecting the logs and giving a false indication of bonded 
cement in the annulus. The density log does not show much variation in the interval logged 
indicating homogeneous annular fill materials absent of any voids. 
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2.2.3 928 Video 

A video of the 928 well was conducted on September 10, 2015 and is presented in Appendix A 
with the video of the other two wells. The video of well 928 above the water level in the wells 
shows alluvial water entering the well at several intervals. This alluvial seepage starts near the 
alluvial water level where water is seeping through a casing seam at 43 feet. Additional water is 
seeping through the casing at seams at 63 and 87 feet. The seepage of water into the casing 
increases at 107 and 136 feet with an increase in the amount of scaling in this area as indicated 
by the caliper log. 

2.2.4 928 Water Level and Water Quality Comparison 

Since the testing indicates that the casing in well 928 is compromised, a comparison was made 
with water quality and water levels in overlying aquifers in the vicinity ofwell 928. Figures 2-5 
and 2-6 present the selenium and uranium concentrations, respectively, in alluvial aquifer wells 
P, Pl and Q, and in San Andres well 928. Alluvial well Q is 634 feet northeast of San Andres 
well 928, and alluvial wells Pl and Pare 1389 and 1686 feet to the southwest ofwell 928, 
respectively. As shown in Figure 2-5, the selenium concentrations in the three alluvial wells are 
typically several times greater than those in well 928. With the exception of a couple of 
anomalous measurements, there has been no significant change in selenium concentration in well 
928 over the period of record. Figure 2-6 presents a comparison ofuranium concentration in 
three alluvial aquifer wells with uranium concentration in well 928. The uranium concentration 
in well 928 is typically greater than that in the alluvial aquifer. In combination, Figures 2-5 and 
2-6 indicate that the alluvial aquifer has no measurable impact on water quality in well 928. 

A comparison was also made with the water level in well 928 and the overlying aquifers 
consisting of the Middle Chinle, Upper Chinle, and alluvial aquifers. The potentiometric 
surfaces for these aquifers are presented in the Annual Performance Report (2015). The present 
water level in well 928 corresponds with the potentiometric surface for the Middle Chinle 
aquifer. The potentiometric surface for the Upper Chinle and alluvial aquifers in the vicinity of 
well 928 is several tens of feet higher than the measured level in well 928. Conversely, the 
expected potentiometric surface in the San Andres aquifer is several tens of feet lower than that 
in well 928. Additionally, the well logging extended to a depth of approximately 324 feet where 
the well is obstructed. This TD coincides roughly with the expected Middle Chinle aquifer depth 
at this location. 

The completion information and the recent test results (i.e., the combination of TD and water 
level) correspond to those of a Middle Chinle aquifer well. Thus, it is believed that well 928 is 
actually functioning as a Middle Chinle aquifer well, and based on the testing, the historical 
water quality measurements, and the well completion information, it is very unlikely that there is 
any significant communication with the San Andres aquifer. Further rationale for this position 
can be supported by the fact that the San Andres aquifer is much more transmissive than the 
Middle Chinle aquifer; that is to say, if there were a hydraulic connection from well 928 to the 
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San Andres aquifer, the water levels in well 928 would quickly drop to the potentiometric 
surface of the San Andres aquifer in order to reach gravitational and pressure equilibrium. 
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2.2.5 Summary ofWell 928 Integrity Testing 

The geophysical logs and video for well 928 demonstrate that the well casing in this well is 
damaged. Well 928 has a connection with the alluvial aquifer, which allows water to drain from 
the alluvium into the well. The bottom of the logged hole in well 928 extends down to the top of 
the Middle Chinle sandstone, with the interval from the Middle Chinle sandstone to the San 
Andres likely sealed artificially or by the squeezing of the Chinle Shale. Water quality data 
verifies that 928 is not measurably affected by the alluvial drainage in the well, and water level 
in well 928 indicates it is responding as a Middle Chinle aquifer well. 

2.3 Well Old #1 

Well Old #1 has not been used since its replacement in 1979. Deep #1 well replaced the Old #1 
which is located approximately 500 feet north of Deep #1 San Andres well. 

2.3.1 Old #1 Lithology and Well Completion 

Well Old #1 was drilled in 1958 and was cased with 16 inch steel casing with an inside diameter 
of 15 inches to a depth of 902 feet. The annulus of the well was cemented from bottom to 
surface. This well has 87 feet of shutter screen set below the bottom of the casing. The water 
level in well Old #1 is representative of the alluvial aquifer in this area, and is roughly 100 feet 
above the San Andres aquifer water level in this area. Figure 2-5 presents the well completion 
details and the lithology for well Old #1, which shows the top of the San Andres aquifer is at a 
depth of975 feet below the land surface. This information was presented in Gordon (1961). 
The lithologic log indicates a sandstone interval between 275 and 385 feet and the Upper Chinle 
sandstone is thought to be within this interval. A second sandstone interval between 500 and 535 
feet is thought to be the Middle Chinle sandstone. 

2.3.2 Old #1 Geophysical Logs 

Gamma ray, caliper, amplitude, delta time, and 4 Pi density logs were ran on well Old #1 on 
September 10, 2015 to evaluate the integrity of this well. The gamma log indicates more 
permeable material between 278 and 310 feet, which generally corresponds to the Upper Chinle 
interval on the lithologic log. The Middle Chinle is thought to exist below the total log depth. 
The caliper log shows that the casing is 15 inches, and the column from 272 feet to the total log 
depth, indicates a large amount of scaling on the inside of the casing. The sonic log exhibited 
four different signatures which correlated to the gamma ray, caliper, and 4 Pi density curves. 

From the fluid level at 34 feet to 191 feet the VDL shows intermittent deformation. The 
"railroad track" signature, which is indicative of free pipe, is seen from 70 to 80 feet and then 
again from 100 to 125 feet. Indication of bonding is seen from 50 to 63 feet and then again from 
175 to 191 feet. The amplitude and delta time curves confirm this. The 4 Pi density changes 
little which indicates absence of voids. 
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From 191 to 272 feet the VDL curve is severely degraded. The caliper curve indicates a 
diameter increase, which is indicative of casing loss; the 4 Pi density curve increases in counts, 
which is indicative of a less dense environment and the presence of some voids (225-230 feet). 
Thus, there is believed to be a loss of casing in this area. 

From 272 to 405 feet the VDL returns to a constant level with the yellow banding similar to the 
area from 34 to 191 feet, but its leading edge only contains a single blue band. Delta time and 
amplitude readings are indicative of bonded pipe, but it is likely these are false, because they 
appear to be influenced by the heavy scaling associated with the pipe in this zone. The 4 Pi 
density increases in counts as well, but the increase is likely due to the 1 to 3-inch build-up of 
scale on the pipe, so this zone is interpreted as free pipe. 

The acoustic logs (amplitude and delta time) show three intervals ( 40 to 190 feet, 190 to 272 
feet, and 272 feet to the bottom of the log) with significantly different values. The data from the 
190 to 272 feet column as well as near the bottom of the log indicate cement bonded casing 
and/or changes in the formation may be affecting the log values. The log from 288 feet to near 
the bottom of the log indicates lack of cement bond since the amplitude is high. The large 
amount of scaling on the inside of the casing below 272 feet could be affecting the logs in this 
interval. From 405 feet to TD, the amplitude decreases and the caliper reads closer to the 15-
inch pipe diameter, while the 4 Pi density decreases slightly and the VDL appears deformed. 
This may indicate some cement bond in this zone. The density log increase near the bottom of 
the log is believed to be a result of the probe entering the cemented interval. 

2.3.3 Old #1 Video 

A video of the Old #1 well was conducted on September 10, 2015 and is presented in Appendix 
A with the video of the other two wells. The video of well Old #1 above the waterline down to 
34 feet does not show any signs of water entering the casing. This depth is near the point where 
the alluvium would be expected to become saturated in this area. The water was too murky to 
obtain any useful information below the water surface. 

2.3.4 Summary of Well Old #1 Integrity Testing 

The water level in well Old #1 is not representative of the San Andres aquifer. The San Andres 
aquifer is much more transmissive than the other aquifers in this area and it should control the 
water level. The water level in well Old #1 indicates it is not connected to the San Andres 
aquifer. This indicates that a plug may have been placed in the well. Geophysical logs for well 
Old #1 indicate that some of the casing probably is not bonded to the cement in the well annulus. 
Well Old #1 needs additional investigation prior to developing an abandonment plan. The 
abandonment of well Old #1 should not be a high priority because the San Andres has apparently 
been isolated from the overlying aquifers in this well. 
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Figure 2-1 

Well 951 Completion Details and Lithology 



· - ~I 
l 

I < ., 

1 
1 

j 

l 

• 

Ci I 

c ·, - . r: ..... ; - ~ - :r:cL c !l s.:r-.r: , r: .; 
0- . L 

l ·' -' c:. SU!'f 3 CE 

10-· .c!. c ·: s.:-.· , 
s ~ c . ~ cf : e- e ~ c 
.:-Ll f.:e :. . 

. ' 
.- - : L 

'"' e::c r: _e ,~ .. r. Lo_ \.::: !'. ~ -0 

fe€: . . C per: ! • .:> e ' 1elo1.: 

. .'(.. lC:-1r. : c !" :i .::k, 
Cl r.cers , cl ·, y , 
~·1 1JJ ' c=-· . e- , 

c:·· - • . .... ... . --- ...... . 
f~ri~.r.-... : ::,n : 

l•.ck - -------------
~ ~o se r~~. -----------------re c · 1 r _______________ , ____ _ 

Ch ::l w. e 
C:! .. o~ ( ~r s .ale) , d&rk reci ---------------­

sh., _e (co glomera! "c) , gr1y ---------­
~n st01!e , l 'i g t r o\ffi , r.:.. rd --------------

: ue -------- ----------- --------
C'> r .: r td -------- -----------------­

s :'21 : , :: ::. ~:-: r..er":t c:, rr ·~ . ----------
3~njs~one , rej~ : st ~r0~11 ------------------­

c- ,.,y s ~ re ':tk s s:. ds'_ .... . e :'h }: r ed ---------

·1r. ;.n .: s f :>r:·.·, '_: ::-.c: 
I..:r.est:>r.e, "' :- ~ ~· --- ----------------------
5 L·s 0r.e, . c:_c' ------------------------­
Cl:;y ;;cd r o .:: c .:ir:-=- - :>;-er:: 1.E: , ye w ----- --­
r, ; .es i.. r..c , pc. r .:;us l .!. -r ... br T. -------------

3':r.dst r.e , d ·_rk G &.y , · •.• rd ------------ ---

Tr. : ckr.e rs 
( : e e• ) 

c;r 
8 , ,_ 

- o 
"' 1 

10 
17 
~2 

9 
12 

0 
10 

7 
3 
5 

JO ., _, 

9[ 
10.: 
110 

138 
149 

co 
J/ 

-7.-
; ...,~ 

- .;u 

197 
~09 
-- - 7 
r 7 

-:34 
'°' 37 

. ::_4: 
?72. 
275 
'I'D 



r ora, o.n1y ;:,eci1on lft ana a:>ecuon i> neea oe cuu1p1t:~t:U. 

Section 1 
(A) Owner of well ___ ..,.c::::.ar.o ......... ~-A....• 

Street and Number__......,......,..,....__.....w.z;._a__ 

---1----:--- -1----1 
City 

951 

Well was drilled under Permit Nci3 .=-DZQ_and is locat d in the 

----'-"---- ¥4-~l:L_l/4 SW _ lf4 f S ction 2.CL __ Twp .. ..12_ _ ... Rge. . . ';}_ 

'I 
(B) Drilling Contractor __ ,."""~i...:4.-UM.R ........ _.._-""-"'"·- __ License No ... : .._ D_. __ 2.07 
S re t and Number ~a_ Fourt 
City i ..,. ... _ .......... .>t._,......._ _ _____________ . State LL.>L ... _ .... .__~xl 

~ l I Drilling was commenced.... . ....ai~¥-e1a.u.eLr---·--------
....... .,..__._ _ __. __ __._ ___ Drilling was completed --·"-"',,.,,~.__,~.z.-....._ _ ____ _ 

19.S...6-
19.51._ 

(Plat of 640 acres) 

l!:ievation at top of casing in feet above sea 1 ve,~------ ___ Total depth of w'""4L~-h'----·----
State w ether well is shallow or artes· epth to w ter upon completion.__lS.2.._!_ __ 

Ser tion 2 PRINCIPAL WATER-BEARING STRATA 

No. 
Depth in Feet 

From To 
Thickness in 

Feet 
De Ip ·on of W":lter-Bearing Formation 

4 

5 

)ection 3 

Dia 
in. 

Section 4 

Pounds 
!t. 

Dep h in F et 

From To 

Section 5 

Threads 
in 

Diameter 
Hole in in. 

RECORD OF CASING 

Depth 
Feet 

Top Bottom 
Type Shoe 

242 1 2 

RECORD OF MUDDING AND CEMENTING 

Tons 
Clay 

No. S clts of 
Cement 

PLUGGING RECORD 

Pcr!or!ltions 

From To 

non 
non 

Methods Used 

Name of Plugging . Contractor ----- ----· - -------·---·---~·cense No .. ___ _ 
Street and Number _______ _ ____ City. ---------- State _________ _ 

rons of Clay used __ 

Plugging method use 

Plugging approved by: 

I 

___ _ Tons of Rougha e used Type of roughage ____ _ 

--.c-..----------------~ate Plugged 19 __ 

Cement Plugs were placed as follows : 

Depth ot Plug 
No. of Saclts Used o. 

From To Basin Supervisor 

I --



___..i~l...:.......~-~'l-!---l-~~~--W~AlllL--~~-l--8a~Shal• - Con11 .. •••'• 
San4etene 

' . e••r•i• 
--"'6--~-+--6-'~:__.+-~r...L---+.v.pe~------l - · Lime 11,eae 
---1~:&--+--4::~..;..._-+----,~---+-a..c.&..1.1~----- -- San4•t,.,ocwn .. e'------------;------'-- -

·71--=--+-4....c;...:....---+---:~~~.-ilr91~~~-t---Claf flR4 :Reek· CemePAte 
.....--___.Ut.ol~-1--"~'.___-+--_.;s.LL!.--J..L.l..al~-JS:l~IA-i-~Li ......... ~-O~D~• ..... ,~,~o~P~O~·~···~<~sH.NR~A~..n~4~P~•~•~?~):..........._ 

-2.7-2~--f--41~~~~~--+1~~lA'4w--~+-~JIQ4!~'~o~n••~h~•~~M--+(GQl~eHPql~•~taA-!t~),__~~-

The undersigned hereby certifies that, to the best of his knowledge and belief, the foregoing is a true and cor· 
rect record of the above described well. 



Figure 2-2 

Well 951 Geophysical Logs 
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0 0 co co 

WELL ID Well 951 

FIELD Homestake Mine-Grants 

COUNTY Cibola STATE New Mexico _J 

N TYPE OF LOG: Sonic Log 
OTHER SERVICES 

°' Video Log -d) 3 Ann Caliper 
~ bii LOCATION 4 Pi Density 

5::: .s bii 
..c:: c:: 

B a ·a 
~ "' ctl 
en z Ill 

Cl Cii > > 
Q; ~ > ·a; rn "§ rn 
0 ::> ::> 
Q) u::: er: n; n; Q) 
Q) z z 

SEC TWP RGE Permit No. 

'ERMANENT DATUM GROUND LEVEL ELEVATION K.B. 

, OG MEAS . FROM Ground Level ABOVE PERM. DATUM T .O.C. 
0 0 
0 0 
C\I C\I ... 
0 0 

)RILLING MEAS. FROM Ground Level G.L. v ::J (Y) 

>ATE 9-10-201 5 TYPE FLUID IN HOLE Water 
Q 
> 

tUN No 3 SALINITY 

:YPE LOG MSI-60mm DENSITY 

>EPTH-DRILLER 275 ft. LEVEL 154 ft. 

>EPTH-LOGGER 220 ft. MAX. REC. TEMP. 

Q) 
... 
IO 

E GI 
i= :;;:: ~ 
s rn 

GI ::> a; "O 
Cl :J 

."!:: 

ITM LOGGED INTERVAL 215 ft. DIGITIZE INTERVAL 0.2 ft. 

:OP LOGGED INTERVAL Surface 

i5. 
E 

0 c:( v 
C\I 0 

)PERATING RIG TIME 

tECORDEDBY A.Henderson 

¥1TNESSED BY D.Kump 

.s:; .i:: 
0 a v 0 0 0 0 

Q) C\I N <:11 \.0 
Cl ~ 

~ .. 
• (Y) 0 

lUN BOREHOLE RECORD CASING RECORD 
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~O. BIT FROM TO SIZE WGT. FROM TO 
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~ 
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Figure 2-3 

Well 928 Completion Details and Lithology 
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Well 928 Geophysical Logs 
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3 00 

320 

0 API 80 240 

3 Arm Caliper Depth 
;;· •••••••• ;~ •••••••• ·;~; 1ft:240ft 0 

Delta Time 

us/ft 

Amplitude 

Relative 

Near Receiver VOL - stacked 4 Pi Density (Dry) 

40 200 us 800 27000 CPS 22000 

Near First Arrival 4 Pi Density (wet) 

8 200 us 800 9000 CPS 5000 



Figure 2-5 

Selenium Concentrations for Near Upgradient Wells P, Pl, and Q, and San Andres 
Well 928 
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FIGURE 2-5. SELENIUM CONCENTRATIONS 
FOR NEAR UPGRADIENT WELLS P, P1 AND Q AND SAN ANDRES WELL 928. 



Figure 2-6 

Uranium Concentrations for Near Upgradient Wells P, Pl, and Q, and San Andres 
Well 928 
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Figure 2-7 

Well Old #1 Completion Details and Lithology 
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TABLE 6 
LOGS OF WELLS AND TEST HOLES IN THE GRANTS-BLUEWATER AREA, 

VALENCIA COUNTY, N. MEX. 

(The following logs of wells and test holes were furnished by drillers, laid 
owners, industrial companies, and other organizations. n general, the 
lithologic terminology is that of the persons who furnished the information. 
The rocks termed "malpais" in many of the logs are the same as the basalt 
flow rocks described elsewhere in this report. The stratigraphic correla­
tions were made by E. D. Gordon. Many of the logs have been rearranged 
slightly for clarity and uniformity of presentation.) 

Stratigraphic unit and material 
Thickness 

(feet) 

12.10.26.242 Homestake-Sapin Partners 

Depth 
(fee t) 

DLD I 
Casing record: 902 feet of 16-inch casing, cement in place from bottom to 

surface. 87 feet of 12 3/4-inch shutter screen set below bottom of 
16-inch casing. 

QUATERNARY SYSTEM: 
Top soil (clay, sand, and gravel) ............ . 
Red clay and gravel •.......................... 

TRIASSIC SYSTEM: 
Chinle formation: 

Clay, red ...•........•..............••..... 
Shale, red; traces of blue shale ......•.... 
Shale, red; some hard white rock ... .. ..... . 
Shale, red and gray ..•..................... 
Shale, red and blue ....................... . 
Shale, red and gray ....................... . 
Clay or shale, red ..........•.............. 
Sandstone, gray, hard ..............•....... 
Sandstone and shale, red .................. . 
Clay and sandstone, gray ..•................ 
Shale, clay, and sandstone .••.............. 
Shale and clay ............................ . 
Shale and limestone •..•................•... 
Clay and sandstone ........................ . 
Clay and shale .........................•... 
Clay and sandstone ........................ . 
Clay ....... • .....•......................... 
Sandstone, white and blue; some red clay .. . 
Sandstone, white; some blue clay . ......... . 
Clay , gray, and hard shale ..........•...... 
Shale and sandstone .....•.................. 
Clay and shale, gray ...•................... 
Shale and sandstone .. . .........•....... 1 ••• 

Shale, sandstone, and limestone ........... . 
Shale, purple, and gray sandstone ......... . 
Shale and gray clay ..........•............. 
Shale, gray, and sandstone ................ . 
Shale, gray and red .......•................ 

30 
90 

90 
5 
5 
5 

10 

5 
35 
25 
85 
10 
30 
15 

5 
35 
15 

5 

20 
15 
35 
10 
20 

' 45 
5 

15 
5 

10 
40 

30 
120 

210 
215 
220 
225 
235 
240 
275 
300 
385 
395 
425 
440 
445 
480 
495 
500 
500 
520 
535 
570 
580 
600 
645 
650 
665 
670 
680 
720 

~ 
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TABLE 6 (continued) 

Stratigraphic unit and material 
Thickness 

(feet) 

12.10.26.242 Homestake-Sapin Partners (continued) 

TRIASSIC SYSTEM (cont i nued) 
Chinle formation (continued) 

Clay and shale, varicolored, and sandstone .. . ll5 
Sha le, gray and brown . ..... . ... . .......... . . . 5 
Shale, purple and gray . ..................... . 5 
Shale, purple, gray, and red; and red sand-

stone .. ............................ . ....... . 5 
Clay, light-red, and gray sandstone ......... . 5 
Shale, gray, and sandstone .... ......... . .... . 5 
Shale, red and gray ..... . .... .. ............. . 20 
Shale, g r ay, and sandstone .... ......... .... . . 10 
Shale, purple and gray, and sands t one ....... . 5 
Sandstone and gray shale ....•................ 5 
Shale, purple and red , and sands t one ........ . 35 
Shale, gray, and sandstone .......... . ....... . 25 
Sha le, gray and red, and boulders ........... . 10 

Shale, purple, red , and gray, and sandstone 5 

PERMI AN SYSTEM : 
San Andres limestone: 

Lost ci rcula ti on ••...... .... ................. 5 

12. 10.26.322a Homestake-New Mexico Partners 

QUATERNARY SYSTEM: 
Valley fill: 

Sand, gray ish- orange , fine to coarse, rounded; 
chiefly frosted, quartz grains; some grayish-
orange clay . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Sand, grayish-orange, fine to coarse, rounded ; 
chiefly frosted quartz .. .....•.....•... . .... 20 

Sand , light- brown, fine to coarse, rounded; 
light- brown, frosted quartz ............•.. . . 10 

Sand, light-brown, fine to very coarse, round-
ed to subrounded ; chiefly quartz . ... •..•... . 10 

Sand, light-brown, fine to very coarse, 90 
perce nt rounded to angular quartz grains; 
less than 10 percent light- olive-gray lime-
stone fragments . . . . . . . . . . . • • . . . . . . • . . . . . . . . . 10 

Sand, grayish- orange, fine to very coars e, 30 
percent subrounded to angular quartz; some 
medium to very coarse rock fragments; o b sid-
ian, and fossil f ragments . . ............ . . . .. 10 

Sand, grayish-orange, fine to coarse with 
granules, quartz 50 percent subrounded to ' 
angular quartz grains ; some fossils ....•.••. 10 

Sand, g r ayish- orange, fine to coarse with 
granules, 60 percent rounded to angular, 
frosted quartz gr ains; s ome subrounded she ll 
fragments . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . • . 10 

2 /) 

Depth 
(feet) 

835 
840 
845 

850 
855 
860 
880 
890 
895 
900 
935 
960 
970 
975 

980 

v 
I 

10 

30 

40 

50 

60 

70 

80 

90 



Figure 2-8 

Well Old #1 Geophysical Logs 
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3.0 San Andres Ground-Water Quality 

Monitoring of San Andres ground-water quality in the Grants project area is being used to 
determine if any of the San Andres wells currently used to supply fresh water for the ground­
water restoration program have exhibited a change in casing integrity that is reflected in water 
quality changes. Additional monitoring of the four San Andres wells that HMC uses to supply 
fresh water has been done in 2015. This data will be tabulated in the Annual Performance report, 
but for convenience, updated water quality plots are presented in this report for the evaluation of 
these wells. 

3.1 Sulfate Concentrations 

Sulfate is a major constituent that has been used to track water quality changes at the Grants 
Reclamation Project. Figure 3-1 presents an updated plot of the sulfate concentrations in San 
Andres wells 943, 951, 951R, #1 and #2. This plot has been presented in the Annual 
Performance report. Figure 3-1 shows sulfate concentrations for the first three quarters of 2015 
for wells 943, 951R, #1 and #2, and reveals that these concentrations are consistent with the 
concentrations measured since 2000. There was no measurable change in sulfate concentration 
in 2015, and this is indicative of no change in the well integrity for any of these four San Andres 
supply wells in 2015. 

Figure 3-2 presents the plot of sulfate for irrigation supply wells 806R and 938 and two of the 
Milan supply wells (wells 532 and 999). The 2015 sulfate concentrations are not available for 
these wells but the annual sample for wells 532 and 999 were collected on September 30, 2015. 

3.2 TDS Concentrations 

TDS is also a major parameter that has been used to track water quality changes at the Grants 
project. Figure 3-3 presents a plot of the TDS concentrations in San Andres wells 943, 951, 
951R, #1 and #2. This plot shows that the 2015 TDS concentrations are very similar to previous 
values for wells 943, 95 lR, #1 and #2. This plot does not indicate any change in the well 
integrity for any of these four San Andres supply wells in 2015. 

Figure 3-4 presents the plot of sulfate for irrigation supply wells 806R and 938 and Milan supply 
wells 532 and 999. The 2015 TDS concentrations are not available yet for these wells. 

3.3 Chloride Concentrations 

Chloride is a major constituent that typically moves very conservatively and has been used to 
track water quality changes at the Grants Reclamation Project. Figure 3-5 presents a plot of the 
chloride concentrations in San Andres wells 943, 951, 951R, #1 and #2. This plot shows that the 
2015 chloride concentrations are very similar to previous values for wells 943, 951R, #1 and #2. 
This plot does not indicate any change in the well integrity for any of these four San Andres 
supply wells in 2015. 
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Figure 3-6 presents the plot of chloride for irrigation supply wells 806R and 938 and Milan 
supply wells 532 and 999. The 2015 chloride concentrations are not available yet for these 
wells. 

3.4 Uranium Concentrations 

Uranium is a minor constituent that is very important relative to ground-water restoration at the 
Grants project. Figure 3-7 presents a plot of the uranium concentrations in San Andres wells 
943, 951, 951R, #1 and #2. This plot shows that the first three quarters of2015 uranium 
concentrations are very similar to previous values for wells 943, 951R, #1 and #2 except for the 
decline in uranium that was observed in well 951R in the first half of 2015. The increase in 
uranium concentration in well 951R that was observed in 2014 prior to the 2015 decline is not 
thought to be a function of changes in well integrity in 95 lR, but is attributed to changes in the 
San Andres aquifer water quality in this area. Well 951R was drilled in 2012 and cemented from 
the inside of the casing back up the annulus to the land surface. This type of completion should 
result in a good bond between the casing and cement in the well annulus. Well 95 lR is 
scheduled to be logged and videoed in the first quarter of 2016. This plot does not indicate any 
change in the well integrity for any of the other three San Andres supply wells in 2015. 

Figure 3-8 presents the plot of uranium for irrigation supply wells 806R and 938 and two of 
Milan supply wells 532 and 999. The 2015 uranium concentrations are not available yet for 
these wells. 

3.5 Selenium Concentrations 

Selenium is also a minor constituent that is very important relative to ground-water restoration at 
the Grants project. Figure 3-9 presents a plot of the selenium concentrations in San Andres wells 
943, 951, 951R, #1 and #2. This plot shows that the first three 2015 selenium concentrations are 
very similar to previous values for wells 943, 951R, #1 and #2. This plot does not indicate any 
change in the well integrity for any of these four San Andres supply wells in 2015. 

Figure 3-10 presents the plot of selenium for irrigation supply wells 806R and 938 and two of 
Milan supply wells 532 and 999. The 2015 selenium concentrations are not available yet for 
these wells. 
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Figure 3-1 

Sulfate Concentrations for San Andres Wells 943, 951, 951R, #1 Deep Well, and 
#2 Deep Well 
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FIGURE 3-1. SULFATE CONCENTRATIONS FOR SAN ANDRES WELLS 
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Figure 3-2 

Sulfate Concentrations for San Andres Wells 532, 806R, 938, and 999 
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Figure 3-3 

TDS Concentrations for San Andres Wells 943, 951, 951R, #1 Deep Well, and #2 
Deep Well 
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Figure 3-4 

TDS Concentrations for San Andres Wells 532, 806R, 928, and 999 
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Figure 3-5 

Chloride Concentrations for San Andres Wells 943, 951, 95 lR, #1 Deep Well, and 
#2 Deep Well 
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Figure 3-6 

Chloride Concentrations for San Andres Wells 532, 806R, 938, and 999 
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Figure 3-7 

Uranium Concentrations for San Andres Wells 943, 951, 951R, #1 Deep Well, and 
#2 Deep Well 



0.5 

0.4 

.......... 
0.3 C"I 

E 
... 

:E 
:J 
~ 

z 
~ 0.2 :J 

0.1 

Q 

Legend 

• 943 

• 951 

• 951R 

* #1 

0 #2 

0 

2000 2004 2008 2012 2016 

FIGURE 3-7. URANIUM CONCENTRATIONS FOR SAN ANDRES WELLS 
943, 951, 951R, #1 8r.. #2. 



Figure 3-8 

Uranium Concentrations for San Andres Wells 532, 806R, 938, and 999 
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Figure 3-9 

Selenium Concentrations for San Andres Wells 943, 951, 951R, #1 Deep Well, and 
#2 Deep Well 
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FIGURE 3-9. SELENIUM CONCENTRATIONS FOR SAN ANDRES WELLS 
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Figure 3-10 

Selenium Concentrations for San Andres 532, 806R, 938, 999 
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FIGURE 3-10. SELENIUM CONCENTRATIONS FOR SAN ANDRES WELLS 
532, 806R, 938 8t 999. 



4.0 Conclusion 

The San Andres well integrity testing for well 951 shows that the integrity of this well is good 
and the well can be used as a monitoring well for the San Andres aquifer. The testing of well 
928 shows that the integrity of the casing in well 928 has been damaged, and an abandonment 
plan will be prepared for the NMOSE. However, the well completion data and the recent testing 
indicates that well 928 appears to be functioning as a Middle Chinle aquifer well, and is not 
believed to have a connection to the San Andres aquifer. Therefore, there the data suggests there 
is no concern for the condition of this well to adversely affect the San Andres aquifer. The 
testing of well Old #1 shows that the level in this well is representative of the alluvium, and that 
a plug may exist that seals off the San Andres in this well. Additional testing needs to be done to 
determine if a plug exists in Old # 1 well to develop a fmal abandonment plan for this well. 

The San Andres monitoring in 2015 does not indicate that the integrity of the existing San 
Andres supply wells #1, #2, 943 and 951R well has changed. These four San Andres wells can 
continue to be used as a fresh water supply. Well integrity testing for these four wells is planned 
for 2016. 
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APPENDIX A 

Video of Wells 951, 928 and Old #1 
(see CD) 




