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Dear Mr, Hall

LY
At

After your office received my fetier dated October 9, 1991, { recerved a telephone
call from Mr. Gary Kowlinski of your sttt indicating that additionsd information weusld be
needed concerning the effect of the Johany M backfilled tailings on the agquifer.  An agempt
was made w review the New Mexico Environmental Improvement Division (NMEID) files.
However, the NMELD indicated that the files wen in a complete state of disarmy dug to a
combination of many effice moves and a general lack of having the site information properly
filed in the first place. They stated that any altempt 0 retrieve information from the files
would be futile. coo
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At the about time the Johnny M was shul-down, there was interest in conducting tests
to assesy any impact the ilings might have on the groundwater,  Apparently, however,
when the bottm Jropped out of the uranium market and the mines began w close, regulatory
interest by the NMEID also diminished and the scientific studics started in the early 80°s
wese not finished. HBe that as it may, in this letter we believe we have provided you with
the addivonal informatson you requested.

I'he Johinny M Mine actually intercepted two uquiters, the Dakota and the Westwater
Canyon. The Dakota aquifer is located between 130 and 150 feet above the sandfill. The
mine shafls were grouted and ceniented through the Dakota. Becavse the backfiljed talings
were deposited below the Dakota, there would be no effect on this aquifer. in fact, one of
the prunary reasons the backfilled twls were put in place was to ensure the integrity of the
overlying Dakota aguifer.
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Phie ore barivs, and thorclfore also the muning activiies, were focated i two arcas,

G

the Powsas (O approximazely 23 feet above the madn Westwater

on Tongue, which s

Mamber, and at the top of the Westwater Member. The backfitfed gy were placedd e
e stopes while the dinfls were left open. Mine water was used to shurry the tailings, and.

he tls were i place the water was drained off | thereby entering into the mine waler
cotection system s pumped 10 the surface. Hw mine wis dewatered at a rate of 700-800
spm. The source of tie water was dentufied as seepage from the gune doifts, doll holes,
and stopes. The fuest be Akl sand was defivered around mid-August 1977

Water guality moninnng was conducted on the ming dewatering activities. This
mopRontg was conducied in accordance wuh Radioactive Matenals License conditions {6
and 170 We have Jocated the aune dewstering and backfdl sturry decant monttoring resulis
from July 1977 to December 1978, Copies of the results are included as Attachments A and

B s befieved that additonal samples weee collected after these dates and probably until
the nune closed; however, we have not been able 0 locate any other data. Analyses were
conducted for metals, wtal dmmwf:d sotids, chlonides, sulfates, uranium, nitrate, phenols,
pH, flouride, cyanide, radium-226, thorium-230, Jead-210, gross alpha, and gross beta. The
HHNE WRICT Sampies are (lt.fa.é,ndif}d as U4 {(midway between north and south ore budies),
UG-5 (in northern ore body), and UG-6 {in southern ore body), while the backfill slurry
decant is designated as MWS-3. Sampling of UG-4 was discontinued in pud-1978, and
sampling points DN-1 (mine drainage ditch on the north side of the shaft prior to the
ntersection of the main underground sumpy, and DS-2 (mine drainage ditch on the south side
of the shaft prior 10 the infersection of the main underground sumpj were added.  The
sampling was designed (0 show the unpact of the sandfill decant solution on the mine water,
as samples from locations UG-4, UG-3, and UG-6 were to be collected as closely as possible
ta the completion of the backlilling of each stope. Other sampling points were also
designated. These were MW- {at the discharge of the second of two settling ponds), MW-2
(at the discharge drainage canal prior 0 entry into San Mateo Creek, GW=7 (monitor well
npear mune discharge canal), and GW-8 (monitor well further distant from the mine discharge
diteh), (These two momtor wells were located in the Dakota formation.)

way eolfecied o cach of the three ’{mdc.rgrc:nm‘zd sampling locations on July

bolore backfilling was darted. This sample was probably intended to show
background conditions; however, it must be realized that a one-time sampling may not fully
characierize the background water guality conditions. In particular, it would not demonsirate
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nickel, mitnae, prl phenols,

constitaents i the decant selubion would represent w worse

stlver, sutfmre, wranium, and

s ovmchipan whent commmarod
w what ayght be expected 1o be removed by groundwater thay wowd inliitrate the fravc b M el
wils afler the mine was closed.” The mine water was wsed o shurry the sands, s
maximizing the misimg of the water and the tuls and thereby abso wmaxmz n; tH ANt
of constituents thar would be removed fronsthe tils by the waler, Decaose mine wiates was
wsed o shurry the wilings, the water guabity of the slurry decant could ot be vvpoied w be
better thun the mine water qualily: realistcally o could only be the same Guality or wormg,
Al e decant water was drained from the taly and pun ;x d e the surtace, only nunor
srinuals of this water would be retaimed i the wuls tor possibie later refeise o i.nfm'“muu
groundwarer,  Groundwater seeping 1o the backtilled stopes wc:mic! nid be muixed with the
tats i thos manner, and therefore it would be expected that fesser mnounts of constitugnts
would be released to the waier. Also, water that bas gone through the mming oyele would
be expectod 1o be of lower guality than groundwater poraeating o the stopes. It would
alsa be expected that this it mixing would remove @ sigmificant amount of readily
avadlable constituents, tn essence purging the sands m‘ lhc;\'* veaddity avaiiable constitugs,
This should additionally reduce the amouant of constituents that would have the potentid (o
be released o any inlitrating groundwater, !

Pven with Uis i mind, the data -,ﬂuisu fed by Ranchers ndicates bitde impact from
the decant solution on the water quality of the mine.  Although the data show higher
concentralons for a few of the pacameters analyzed in the decan .\ul«.,e.um when compared
W the pine water sanples, there are no wdentifiable upwerd rends 1o any of e data
vitected from the underground water sampling locauons.

The aluminum, arsenic, bartum, cadmivm, chromuum, coball, copper, cyanude, jead.
mercury, nicked, phenols, sidver, vanadium, and zine concenirabions demonstrated  in
underground water samples and the backfill decant analvzed were for the mast part
consistently below analytical detection level or at de-minimus conceatratons.  The iron,
puaganese, molybdenum, nitrate, and selenivm concentrations were at below detectable
limits or at de-munimus concentrations in all the underground water samples analyzed
sndicating no dmpact from the sturry decant solubion.

. A for samples collected 1o the
ampling locatoas Ihum"h ‘)Lp en hcr i 78 Samples collected from Gctober

ember dicate much lower boron concentrations, generally below the analytical
dutection haoil, i-!vv,'»-'c.'»en the boron concentrations of the sandfill decant are much lower
Peunuestaton, maging from below analytical detection 1o 0.8 mig/t This would indicate
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¢ anderground water was from naturad or mining sources and not
Hed sands,




The wtad dissolved solids (Y093, sulfate, and chionide congentrations were hagher
e decant sohution Hhan was demonsirated in the underpround water sunples. Fven so, the
TS tevels wore generally consistent throughout the sampling period in the underground
saspplive resu The monitored TS range of 407 mpdl w 1076 wgd i all e
andarground water samples (a ol of 31 samples were asalyzed) are consistent with the
putlished TS levels of 630 w 1400 mg/dd in the Westwater Canvon aquifer. Additionally,
ol the o sulfate analyses canducted on the underground water samples, 14 were below the
A Recondany M vy Contatinant Level (nolm:ﬂh)(LL&fJIL - desipned (or wste, odor.
lelines) Tor drinking water of 250 w The 1w eXCUrsions wors just
and 350 mp/l The chlonde concentrations ranged from 2.0 1o 10.4
below the EPA Sccondary Maxonum Contaminant Level for donking water
Mounide concentrations were about the same for all samples analyzed
gonar i pact frow the backidled wulings.
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T back D slurry decant solution demonstrated pHovaloes ranging from 5.4 10 8.2
Cowhike g pH omange of 536 w0 901 andard wnits wel obtained on um
sd witer samydes.

Mrore dat seatier 18 demonstrated for the radiochemistry for all saonphing locations.
However, this would be expected inoa vranium mine. The radwochemisiry would be affected
by many variables in the mining environment such as changes in the areas being mined,
expioration activity, drill hioles and stopes producing water, and general changes in the mine
activites. With the exceptian of thorium-230, all mdionuclide concentrations are higher in
the sturry decant solution than is found in the underground water samples.  There is no

cadily ppparent correlation between the sfurry decant and the mine water samples based on
rlr ruchochemistry.  However, if the TDS, sulfate, and chloride concentrations are used as
representative of the impact of the slurry decant solution on the overall mine water quality,
it can be mferred that the mine slurey decant should have minimal effect on the underground
waler guaity {or the radionuclides also. Specifically, the sulfaie, chloride, and TDS analyses
cizarly show clevated concentrations in the backfill slurry decant but no identifiable impact
on the mine water quality. If the radionuclide concentrations in the mine water were due to
the shurey decant then there would not be the clear i.m\ of tipact rmm the sulfates, chlorides
and TDS from the slurry decant that 1s apparent. ‘Therefore, it is our conclusion that the
varabiity e radiochenustry 1o the undesground water samples analyzed 1S pnmanly
natural fuctuations due to the uranivm muneralization in the mine and from the mining
Aluvily.

The anabyncal results of water sampics collected by Ranchers indicate a significand
diinton of the back{Tled tails sturry decant solution when it reached the mine water. 1t can
be assnned that the amount of water that would seep from the stopes alter the mine was
closed vauld be ess than what was decanted from the sands after they were slurried into the
Thiry is because the bulk of the decant water was added with the sands, and would
s comntanation of the sdded mine water and the stope seepage water. Once the sands were
drevaed, ondy the waler seepiag inlo the stopes would accumulate in the stopes or Dler
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trough and leave the stopes mdo the dritts, However, the water seepmg, from other areay
of the mine should remain comstan both diring the backfithing activities amd afier mune

closuie, Thus the mtio of backtill contiminited water to other mine water would decred

o

sigaificantly after ol the midal backfil sand slorry viter was denned. Therelore, the
amount of constiuents that would be found o the groundsater that might be attribuable
the backfilled sands would be substanially less after the mine closure tan what was
ercauntered durnag the water quality wsts conducted during the actual backfilling operitions,

o ddition o the data described above, column rinsing tests were conducted by the
NMEID i 198182 on samp les of backtilled tils om the mine. Unfortunately, tns study
was oot completed and a report was never written. However, we do have a table of the
column nnsing data gencrated by the NMEID and s included as Atlachment € Ming
backfilling tatlings were obtaned from the stopes at e Johnny M and placed sato g glass
cotunmin,  Phistitted water was passed through he column and the efffuent was analyzed for

the listed padamewrs. A total af 52 pore volumes woere passed through the glass columan.
Atb 82 cffluent samples were uzzi zed for conduciivity (umbos), wagoesiant (mg/iy,

Ricarbonate (ng/l), caloeam chloride (mgdty, sodwem (mg/l), sulfaie (rg/hy, totad
: 2 harium (’ugfl') mbly sdenum (ugfl),
SIS Ay, wranium (ug/t), zmd nlﬂddll”” (ug/h. In addition, there were 18 effluent

samples analyzed for powssium (mg/hy, 29 effluent 2 Dles a,nalyzai for hardness (mg/l),
;-" ¢ «s went samples analyzed for o Ui‘mu.\ @ (medl), 7 efttvent samples analvzed for arsenic

i and 25 elftuent samples analyzed for aluminam (ug/iy and iron (ug/h.  (However,
s punched oo the fast bioe of resalts, focated on the Orst hne of the J(‘,&.“ﬂd page of dats
e the data for some of the paramaices on this line varecoverable))

Oherable residue. T f:,d satids {myg

The avenige concentrations for each parameter analyzed o preseated uy Attachment
Do No EPA Prmary Maximum Contanumant Level was cxceeded inoany of the
concentration avaerages from the column effluent. In addition, when the analyses from the
cobiimn efftuent are comparzd with the sturry decant data, 1t is readily apparent that
g column eltluent vielded substanuially lower concentrations for the parameters
analyzed. The column Joaching results are lower than or comparable 1o the mine
sidergronind Waler Concentraliony, '

feaching

the jes

With respedt o the direction of prs )amd ater How, yvou will find as Attachment E &
¢ fronn the renort "Hvdrageolagy and Water Resources of the Ambrosia Lake-San Mateo
BloRinioy and Vialeacia Countics, New Mc'xzc:n cwrttten by Robert €. Brod o June
I’:;'?‘?f, Thig cooshows the potentometnie-surface contour which demonstrates  the
provndawater direouan fow based un water leve! measurements in the Westwator Canyon
sandstone. An shown in this figure, groundwider How is 1o the northe

report, the

ast. o this same
Bydravine conductivity in the aquifer in the region is estimaled a0 20
g and the vatersd Gow velocity s estimated st 0.0 meter/day. Based on this velocity

¢

W m’ mne the groundwater now currestly i tha mine approsimately 275 years o mupgrate

o the novthesnt of the mine o8 approximately 450 yers (0 move 2 mile
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fiony }fmd ."mu water use, the dand o the portheasi of the Johony M MinC s used

Sgation 18 knowa o occur on this fand. Fhe soid and
chomiologicdd um roans an e area pencralty restrict agniculture activity, Additionally,
there are no populition centers in the area in this direction, o fagt, W the best of our
knowledge theve are no peeple residing o this area. Our inguines o the USGS, MMELD
anid the Stase er's offee did oot ndicate any wells focated i the Westwater Canyon
stodivection from the nane. Bosed on this available snformation. there
Cote boeoany current consumptive wse of Westwater Canyon waler 1 the
gy oin the portheast divection rooy the mige,  We have no mformation that
sts the aquifer water use will change e future.
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Ebefiove we bave addressed your addiional concerns about the cffect ot the backGiled
uranium @ils on the aguifer at the Johany M Mine. We beheve we have demonsirated that
RIS RS AT “'t"'L‘d!»( o re; ased l\}\ W i}'u' puN" ht;ﬂzi“x ;mfl :x‘;(‘htt),' from the backfihed

GUpLIanS ;w:'aék;‘{?f;}'»_ ihc alls are dr;m“icd at A Sz-'r:z,\;l;un.ml dcpm undterground and occupy
areas . tat have always contamed  naturally  mdioactive materials.  The groundwaier
monitoring results from tails backfilling activities did. not indicate that the decant water from

the tails had env significant effect on the water quality of the ming.  Also, column sinsing

CAPETTIINNES ¢ mr‘ ced of the mine tals demonstrate there should be no detectable mmpact
owater cuality of the ;\qm’ fer. In addion, except for sulfate and total dissolved

S vels setas donking water standards. Jois estimated thal
stwill take the groundwater corrently infiltrating the old workings approximately 4350 years
to travel ome mile northeast of e mine where there are no wentificd consumptive uses of
the Westwater Janvon dHN.u water. In addition, there are a0 known uses of the water 1o
the direction ut groundwater flow within miles of the Johnny M Mine site, dinunishing any
i he o perceived o be.
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