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: JACOBS ENGINEERING GROUP, INC., ALBUQUERQUE OPERATIONS

T0: BDeutsch/MNelson
FROM: derénkmn /P ong%re/wn ler
DATE : December 16, 1986

SUBJECT: Meeting with Navajo Tribe and NRC on Shiprock Grourd-Water

A meeting took place at the Shiprock site between the TAC/DOE, Navajo
Nation and NRC to discuss current issues concerning ground-water contamina-
tion in the floodplain area adjacent to the Shiprock teilings site. At the
onset of the meeting it was agreed that the latest ground-water and surface-
water data need to be more fully evaluated to determine the relationships
of contamination between the various sampling locations. Water table maps
and iso-concentration maps need to be developed from these data.

The need tor protective fencing for the floodplain was also addressed by
both the Navajo Tribe and Mike Young of the NRC. They believe the flood-
plain must be protected from animal and human intrusion, This can be accom-
plished by installing a fence at the north and south ends of the floodpliain
from the escarpment to the San Juan River and along the escarpment wherever
access could be obtained to the floodplain. The San Juan River would act
as a natural barrier to access on the east side of the floodplain., It
would not be appropriate to install a fence along the bank of the San Juan
River as yearly flooding conditions would result in freguent maintenance
and repair costs.

Both the NRC and the Navajo Nation believe that the ground water at the
north boundary of the floodplain (the area northeast of the charnel which
cuts the floodplain) needs to be characterized for ground-water contawina-
tion and water levels., Further, upgradient water samples need to be col-
lected between well locations 608/609 at the southern boundary of the
floodplain, to more accurately determine background water-quality condi-
tions. It appears that shallow ground water on the east side of the San
Juan River 1s not contaminated due to the site, but high levels of T0S
( 6000 mg/)) and sulfate ( 3500 mg/1) are probably due to firrigation
return flow. However, it was requested that additional shallow
ground-water samples be collected across the San Juan River, adjacent to
the floodplain, It was also requested that water samples be collected on
adjacen. sides of the San Juan River at the upgradient, cross-gradient and
downgradient surface water locations.

It was agreed by all parties that the least costly and time consuming ap-
proach to install monitor wells and obtain water-sample/water-level data
would be %o use a backhoe to excevate into the gravel/alluvium and install
well points, The Na.3jo representatives requested that this work be com-
pleted in one month, Approximately ten well points would need to be in-
stalled. The TAC/DOE representatives agree that the additional water
gquality and water-level data would better define the extent and movement of
ground-water contamination. This information will greatly enhance
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estimates of the natural movement of ground water to the San Juan River and
the viability and cost/benefit of potential contaminant ¢clean-up conirol
scenarios.

A flowing artesian well is located on the fairground, north of the stabi~
1ized pile. This well has an output of approximately 40-300 gpm, depending
on valve settings. The well has flowed for a number of years (¥ 1960 to
the present)., The well 1s completed in the Dakota/Morrison-Formation,
which generally produces brackish water in the ares, Masud Zaman, Director
of the Navajo Water Resources, said he would investigate if there are
water-quality data avallable for this well. Discharge of this well flows
into the Bob Lee Wash, adjacent to the site, and is a source of recharge
and ground-water mounding for the floodplain alluvial aquifer.

Two monitor wells are located at the top of the escarpment adjacent to the
stabilized tailings pile. One of these wells does not have a protective
metal casing nor is it cepable of being locked. A one-inch diameter hole
is in the top of the pvc cap, leaving the well open to environmental condi-
tions, Mike Young also suggested thet the NRC would recommend that monitor
wells be installed to the north of the stabilized pile. This seems exces-
sive because ground water within the Mancos Shale Formation on the
escarpment is not currently being used and its potential use is none to min-
imal. Recharge of ground water to the floodplain of the San Juan River
should be determined, and various scenarios for passive restoration and ac-
tive aquifer restoration developed. The cost/benefit of these scenarios
should be calculated. The additional data requested by the Navajo Tribe
and NRC representatives will greatly enhance the validity and accuracy of
the hydrological characterization of the site. Therefore, we recommend
that the installation of approximately ten well points and additional water
sampling be pursued as soon as possible.

DM/
cc: DDubois through LStepp

DLechel
DlLeske



PEcemBer 1\\Q8

MK oFwdE

NAME

it 5\»\-‘ Rllack

2. pMasecd S rnaa

3 Z/f?/ b 2 ,d/ﬂ//ﬁ/?

4, T 5r,'u£ Mn)

S

¢ ;omﬂt Y al g \'Y
7 SRk A/OMJM/N <
b1

..J/m 44/40‘&4
kK waa H-ubr

l /17 f L ot }/JV
1" 'Dc_u—tg 0w AV,

D'y
u‘-sh)o Jush @
Netv, Dwre
o b Possarees
TAé/oof.
Bue-1236
/HUJ& (/M 1712
TACjlcE
8.2 /R0
TAC | YE
NAC /r/ »
k')wu.xo DAATAA-



MODIFICATION 4
T0 THE
REMEDIAL ACTION PLAN
AND
SITE CONCEPTUAL DESIGN
FOR STABILIZATION OF THE INACT:IVE URANIUM MILL TAILINGS

SITE AT SHIPROCK, WEW MEXICO

October 1989




TABLE OF CONTENTS

section Page

1.0 DESCRIPTION OF THE MODIFICATION. . . . . « « « v v 4 o« v« o ]

9 NEED TOR UNE PODIFICATION: . « ¢ o o o ¢ o ¢ 5 o % » 4 % 4 o 2

SN TP TEEY PRVEBIUNE « « « o ¢ ¢ o 5.9 4 5 8 8w w4 44N 3
EXHIBITS

Ry Letter from the NRC to the DOE

2. Be}tcrs from the Navajo Nation and Bureau of Indian Affoirs to the
()

3. Response to NRC Comments
4. Response to davajo Nation and Bureau of Indian Affairs Comments

. L:}ters from the DOE to the NRC, Navajo Nation, and Bureau of Indian
Affairs

6. Floodplawn characterization, Appendix [ of the Shiprock Processing
Site Chiracterization Report



1.0 DESCRIPTION OF THE MODIFICATION

This document, Modification 4, consists of changes to the Shiprock
Remedia) Action Plan (RAP) that more comrletely describe the San Juan
River floodplain groundwater conditions adjacent to the disposal cell and
recommends interim restrictions to last wuntil groundwater restoration
decisions are finalized on the wuse of floodplain lands that contain
contaminateo groundwater, The wupdated c¢roundwater data were obtained
}hroggaApinvcstsgat!ons conducted subequent to the publication of the

ina ‘

In addition to revisions in the text of the RAP, a report containing
the floodplain groundwater data and interpretation 1s included as
Appendix £ to the Processing Site Characterizetion Report (Exhibit 6) and
super _edes the previous versions of Appendix [ to the Processing Site
Characterization Report.

Responses to letters from the U.S. Nuclear Regulatory Commission
(NRC), the Navajo Nation, and the Bureau of Indian Affair; have been
prepared and are included *to address concerns related to *he San Juan
River floodplain,



2.0 NEED FOR THE MODIFICATION

This modification to the RAP is needed to address concerns that were
expressed by the NRC, Navajo Nation, and Bureau of Indian Affairs in
letters to the U.S. Department of [ner?y (DOE). Copies of the letters are
included as Exhibits 1 and 2. The letters inquired about the extent of
groundwater contamination in the floodplain, the risk posed to the public

the contaminated groundwater, and the DOE's plan for cleanin? up the
floodplain. Responses to the NRC, Navajo Nation, and Bureau of Indian
Affairs comments are included as Exhibits 3 and 4. In letters from the
DOE to the NRC, Navajo Nation, and Bureau of Indian Affairs (Exhibit §),
the DOE agreod to respond to the floodplain groundwater issues in a
separate RAP modification.



3.0 RAP TEXT REVISIONS

Page 15, Section 3.6

Replace the last sentence of the second paragragh on page 16 with the
following: “These seeps and a pond in the floodplain that may have been
used to hold liguid mil)l effluent are the apparent sources of contaminated

groundwater conditions fin the alluvium, A complete description of
xroundwltor conditions in the floodplain alluvium 1s contained in
ppendix to the Processing Site Characterization Keport, dated

August 1987."
Page 21, Section 4.4

Delete the first complete :aragroph and the third paragraph on
page 21. Replace the last paragraph on page 21 with the following:

The Dbackground groundwater quality in the floodplain alluvium
adjacent to the site is very similar to the quality of the San Juan
River, The floodplain alluvium is physically separated from the
Mancos Shale by an escarpment which 1§ the dischar?e/cvoporation
boundary of the shallow system, During active milling there was
discharge of contaminated water across the floodplain alluvium, This
discharge was apparently the source of elevated concentrations of
TDS, chloride, nitrate, sulfate, and wuranium, which are found in
groundwater in the floodplain alluvium. A complete description of
groundwater conditions in the floodplain alluvium is contained in
Appendix € of the Processing Site Characterization Report, dated
February 1983. The sampi‘na described in that document wate done when
the stage of the San Juan kiver represented average to below average
flow conditions, The mean daily discharge for the two rounds of
sampling ranged from 1460 to 2740 cfs. The two rounds of sampling
were completed during the 1985 water vear and the 1985 calendar year,
for which the mean daily discharge had minimums of 920 cfs and 920
cfs; maximums of 12,700 cfs and 12,700 cfs; and means of 3,589 cfs
and 3,688 cfs, respectively. Constituents, other than molybdenum and
vanadium, on the opposite side of the river were at background
concentrations.

There 15 no current use of the floodplain groundwater, and the
1ikelihood of future use is lTow because of the poor water quality and
the availabi\it{ water from a municipa) supply systen,
Considering the low 11ke11hood of future use and the provisions for a
surveillance and maintenance plan, further measures for water
resources protection are not necessary at this time.

Page 23, Section 5.2
Add the following sentences at the end of the second para?raph in

Section 5.2: "As the floodplain adjacent to the site will be included as
part of the fina) disposal site, access will be restricted. Upon



promulgation of final EPA grounowater standards, the DOE wil)l determine
the potential for adverse effects on human health and the ervironment
resulting from the contaminuted groundwater in the floodplain,®

Page E-6, Section [ 2.2.2

Replace the sixth paragraph of Section £.2.2.2 with the following:
“Discharge of tailings raffinate and mill drainage to the Bob Lee Wash and
the floodplain alluvium adjacent to the Shiprock site during active
processing resulted in  soil and groundwater contamination, This
contamination is also the result of tailings seepage through the Mancos
Shale, as evidenced by seepage faces occurring along the escarpment.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WABHINGTON, D € 20588

AUG & BB

John G. Themelis, Project Manager
UMTRA Project Nffice

U.S. Department of Energy

Post Office Box 5400

Albuguergue, New Mexico 87115

Dear Mr. Themelis:

We have reviewed Modificetion No. 3 to the Shiprock, New Mexico, Remedia)
Action Plan, transmitted to us by your letter dated May 29, 1986. The
modification deals with the three remaining cunditional concurrence issues,

f.e. groundwater in the flcodplain alluvium, radon barrier thickness, and
seismic stability.

Based on the staff's review of the textual changes to the RAP and the detailed
calculations and design pertinent to Change No. 14-Radon Barrier Thickness, we
conclude thet this change is acceptable and closes the Shiprock radon barrier
conditiona)l concurrence issue. Likewise, based on our review, we find that the
proposed RAP changes presented in Change No. 15 = Seismic Stability of
Embankment are acceptable and close the seismotectonic characterization
conditional concurrence issue.

However, the staff's review of Change No. 13 has resulted in a contlusion that
the proposed modification s inadequate to resolve NR('s concurrence
contingency about the contaminated groundwater in floodplain a)lluvial sediments
northeast of the Shiprock site. Enclosed are major and detailed comments on
both the proposed action and Appendix £ to the Shiprock Processing Site
Characterization Report, and questions pertinent to the lega) aspects of DOE's
proposal.

Should you have any questions regarding this matter, please contact Dan Gillen
of my staff at FT15 427-4160.

///<1/94{h .44?:"/‘
‘ ‘ /" .

Malcolm R. Knapp, Chief
Low-Level Waste and Uranium
Recovery Projects Branch
Division of Waste Management

Office of Nuclear Material Safety
and Safeguards

Enclosure:
As stated




ENCLOSURE

REVIEW OF SHIPROCK RAP MODIFICATION NO. 3,
CHANGE WO.13 AND APPENDIX E TO THE SHIPROCK PSCR

We endorse consideration of institutional controls, such as land use
restrictions, to prevent human or environmenta) exposure to groundwater
contaminated by uranium mi\ling activities at UMTRAP sites. Implementation of
institutional controls at the Shiprock site appears favorable because access to
the contaminated arvea 15 1imited by a natura) cliff, the San Juan River, and
one ¢irt road through the restricted Shiprock site; the floodplain sediments
have been deposited in the current geomorphic setting and will probably be
eroded in the next tens to hundreds of years; and 3 public water system is
available locally for distribution ¢f drinking water,

The proposed modification, however, does not adequately address how the
proposed institutiona) controls will be effective in preventing human and
environmental exposure. Under Section 4 of NRC's Standard Review Plan for
RAP's, NRC must verify that proposed institutiona) controls will prevent
exposure of human and environmenia)l populations to contaminants. Problems with
the current proposal include (1) lack of specific actions in the proposed RAP
modificetion, (2) lack of consideration of the duration of the necessary
control, (3) insufficient demonstration that the institutional controls fully
encompass all contaminated groundwater thet may pose potential hazards to
humans and the environment, and (4) insufficient consideration of the legality
of the proposed approach for preventing exposure to contaminated groundwater.

Major Comments

1. The language of the modification does not specify any particular course of
action to restrict access to contaminated groundwater beneath the floodplain,
This precludes an NRC finding that the proposed institutiona) controls will be
effective in preventing exposure to the contaminants. The RAP modification
should be amended to specify the measures that will be implemented to prevent
human or environmental exposure to the contaminated groundwater. These
measures could include documentation such as a deed notice about the
groundwater contamination, deed notice prohibiting use of the groundwater,
specific monitoring and enforcement provisions for the restriction, and letters
of agreement from the Navajo Nation, the State of New Mexico, and other
interested parties.




2. Section 4 of NRC's SRP requires NRC staff to verify that proposed
institutional contro's are accompanied by provisions for monitoring programs
sufficient Lo determine the ternination of water contamination hazards. Unlike
the perpetua) custody needed for the stabilized uranium tailings, NRC expects
that institutiona)l controls for groundwater contamination may be terminated in
the future because the contamination should dissipate with time. Institutional
controls for contaminated groundwater may be terminated after contaminant
concentrations no longer pose a significant hazard to humans or the
environment. The proposed moditication, however, does not estimate the
duration of the groundwater contamination hazard nor make provisions for
monitoring programs sufficient to assess the duration of the hazard. The
proposed modification should be revised to assess realistic ranges in the
duration of the contamination hazard and to provide for monitoring programs to
determine when the hazard has dissipated. The details of the monitoring

programs, however, should be included in the Maintenance and Surveillance Plan
for the Shiprock site.

3. Section 4 of NRC's SRP requires NRC reviewers to verify that proposed
institutiona) controls encompass water contamination that may cause significant
ajverse impacts. The last line of the first paragraph proposed to be added to
the end of paragraph 6 in Section 4.4 can be interpreted to imply that shallow
groundwater on the north side of the San Juan River has been contaminated by
molybdenum and vanadium. NRC staff considers it unlikely that shallow
contaminated groundwater flows under the San Juan River from the floodplain
sediments on the south side of the river. Nevertheless, it is logical to
suspect uranium milling at Shiprock as a potential source of this contamination
since vanadium and molybdenum are often associated with groundwater
contamination from uranium tailings. The RAP should be modified to assess
whether uranium milling has contaminated shallow groundwater on the north side
of the San Juan River across from the Shiprock site, and 1f so, to what extent,
In addition, because of flooding when the monitoring wells were installed, the
extent of contamination in the floodplain sediments between the river and wells
601, 624 and 627 has not been characterized. The RAP should be molified to
provide information related to these areas that adequately demonstrates that
proposed institutional controls encompass the extent of contamination.

Questions on Lega) Aspects

1. Does DOE have authority under UMTRCA to purchase property and water
rights to prevent potential human and environmental exposure to
contaminated groundwater?

i
|
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2. 1f DOE does not have this authority, does the Navajo Nation or the
State of New Mexico have authority to purchase and conirol propearty to
prevent human and environmenta) exposure to groundwater contaminants?

3. Wwhat groundwater doctrine governs the allocation of tributary and
non=tributary groundwater in the vicinity of the Shiprock site?

4. s DOE's purchase and inclusion of the floodplain in the designated

site consistent with the groundwater allocation doctrine for the Shiprock
area?

5. Could a person use contaminated groundwater from beneath the Shiprock
ite i1 DOE owned and controlled the floodplain property?

6. What legal instruments would be required to establish institutional
controls at the Shiprock site to prevent exposure of humans or the
environment to contaminated groundwater?

7. What enforcement authorities exist to enforce a groundwater use
prohibition at the Shiprock site? How effectively are these authorities
likely to be enforced?

Detailed Comments

RAP Modification No. 3, Change No. 13

1. Potential Impacts on Surface Water Quality

The RAP, as proposed to be modified, does not evaluate the potential impacts of
contaminated groundwater discharge on water quality in the San Juan River.

This evaluation should be included in the RAP modification and should consider
river flow rate data presented in the proposed change to Section 4.4,

2. Probability of Future Use

The second paragraph of the text to be added to the end of Section 4.4 states
that the likelihood of future use of groundwater within the floodplain
sediments is low because of the availability of a municipal water supply and
because of the groundwater's “"naturally poor quality." The natural quality of
the groundwater, however, has not been reliably established. Appendix £ to the
Shiprock PSCR states that it is difficult to determine the background quality
of groundwater within the floodplain sediments, Wells installed in the
sediments hydraulically upgradient of the core of the groundwater contamination
also indicated contamination. As a result, DOE has had to assume that the




background quality of groundwater within the floodpiain is approximately the
quality of water in the San Juan River. Consequently, background groundwater
quality in the floodplain sediments has been very poorly established, if
established at all. In addition, comparison of these assumed ranges of
background concentrations indicate that the background quality of groundwater
in the floodplain s better than the quality of other nearby sources of
groundwiter, Therefore, the RAP should delete “naturally poor quality" as a
reason why potential use of groundwater within the floodplain sediments 1s
expected Lo be low.

3. Necessity for Protective Measures

The last sentence proposed to be added to Section 4.4 states that further
measures for water resources protection are not necessary and cites the absence
of "toxic constituents" as a partial justification. This statement is
inaccurate since the proposed inclusion of the floodplain in the designated
site to prevent future exposure of humans and the environment to the
contaminated groundwater is considered a protection meature. In addition, the
statement about the absence of toxic constituents is not consistent with
groundwater quality data from the floodplain sediments north or the site.

These data indicate elevated concentrations of nitrate (up to 100 times the New
Mexico State drinking water standard), fluoride (up to 7 times New Mexico

standards), and uranium (not exceeding New Mexico's standard but up to more
than 100 times EPA's advisory leve)l for drinking water). The RAP should be
modified to remove the statement that protective measures for water resources
are not necessary and that contaminated groundwater does not contain toxic
constituents.

4. Present Contamination

The proposed modification to Paragraph 6 of Section £.2.2.2 indicates that the
source of contamination of groundwater in the floodplain sediments is existing
seepage along the escarpment north of the site. The RAP should be revised to
state whether contamination is presently occurring or whether it was primarily
caused by past discharges. 1n addition, modifications to Sections £.2.2.2 and
3.6 should be consistent with one another with respect to the source(s) of
groundwater contamination.




Comments on Appendix £, Shiprock PSCR

1. Groundwater Flow

Figure £.8 illustrates that groundwater flow in the floodplain sediments
generally parallels flow directions in the San Juan River, but does not provide
water level contours near the mouth of Bob Lee Wash (i.e., the ephemeral
channel from NSOOO, ESS500 to N10O00O, E9500). Close to the mouth, however, the
water levels are higher than those in adjacent floodplain sediments closer to
the river. This observation suggests that shallow groundwater flows through
the sediments in Bob Lee Wash and recharges the alluvial sediments in the
floodplain. This recharge may affect the duration and extent of groundwater
contamination of the flogdplain sediments, since the recharge originates from
the highly contaminated terrace alluvium beneath the tailings piles and mill
site. The appendix should be revised to assess whether the wash is recharging
the groundwater system in the floodplein sediments and to evaluate the

significance of such recharge to long-term contamination of floodplain
sediments,

2. River Stage

Because of the proximity of the shallow groundwater system in the floodplain

sediments to the San Juan River, groundwater flow in this system is expected to
be highly transient in response to changes in river stages. The appendix does
not provide river stages measured at the time when water levels were measured
in the floodplain sediments in October and December of 1985, The appendix
should be revised to provide such measurements if aveilable, and future
sampling should include concurrent river stage measurements.

3. Artesian Conditions

Based on the groundwater levels provided in Table E.2, it appears that wells
629, 630, and 633 are weakly artesian. The appendix, however, does not discuss
the validity or significance of the artesian water levels in the context of
vertical flow within the alluvial sediments. The artesian levels may indicate
vertical upward flow from the Mancos Shale into the floodplain alluvium,
indicating that this area is & regional or loca) discharge zone. The appendix
should be revised to include an assessment of the significance of artesian
weter levels measured in these wells.




4. Weter Leve) Measurements and Sampling

Table £.2 indicates that well(point) 601 was dry when water levels were
measured on December 15, 1985. Table E.3 lists the analytical results from a
sample collected in well 601 in October of 1984, thus indicating the presence
of enough water in the well to collect a sample. 1f there was enough water in
the well to sample, there should have been enough to measure a water level.
However, the appendix does not provide a water level for well 601. The
appendix should be revised to clarify why well 601 was sarpled without
measuring a water level.

5. Missing Constituents

Appendix E presents analytical results for water quality samples collected from
groundwater within floodplain sediment: along the San Juan River. Samples fron
the monitoring wells (wells 608-632), however, were not analyzed for
concentrations of &luminum, antimony, arsenic, barium, chromium, cobalt, lead,
mercury, nickel, organic carbon, lead-210, phosphate, polonium=210, radium-226,
silica, silver, strontium, and thorium-230. The appendix should be revised to
explain why these constituents were not analyzed for at least initial
characterization of groundwater quality.
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John G, Themelis
Profect Varager
Uranfum mi1) Tailings Office
U, $, Nepartment of Energy
Altuguergue, hes Vexico

.

Dear Mr. Themelis:

Erclosed for your review pre gd¢151%n!1 comments to the "Shiprock
FAP Modification No. 3". Specifically, Change No, 13, Groundwater—mn
"oodplein AVluvium,

Should you require additions) informetion or have &ry questions,
please do not hesitate to give me & coll at 602/B71-6504, We regret
this delay., Your understanding and assistance s greatly appreciated.

i)

Tormy K. Begay, Jr.

Progron Vanager

UNTRA Project Kevajo Site Progrem
Piviston of Resources

THE NAVAJD NATION
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201 Tomuy R, Begay, Jr., Progran Manager ®’ %’

Kavajo UMTHRA Project, Divieion oi Resources

TROM: Hasud Zaman, Divector
batey Management Department

SUBJECT: MODIFICATION RO, 13 TO SEIPROCK TAILINGS REMEDIAL ACTION PLAN (RAP)

1.k, DISCOVERY OF CONTAMINATED GROUNDWATER IN THE ALLUVIUM OF BAN
JUAN RIVER FLOOD PLAIN,

Reference 415 meode to your woemorandus of June 10, 1986 along with the
aforeventionad eudiect document, As vequested the Weter Mansgement Departoent
steaff has conpletad the reviev of the subject package and are plessed te subnit
the folloving comments for DOE'S consideration:

1. The document failed to eatedlish an emact boundary of the
contamination 4n the aree e.g. well points 608 and 60% ahow wery high
contanmination in the south eastern part, It scems thet no effort was sade
te deternine the water quality 4n the alluvium beyond these points,

Similarly, mno efforts have been made 2o dnvestigate the sandbar
sandviched between the river channel and the contezinated area already
investigated (Figure E-B8), Our enalysic of grourdwaeter elevations given
in the figure E-8 indicates that the contaminated groundwater dun the
middle part 4s not totelly stagnant but move's northward Gowards the
sandbar and is not in anyway parallel to viver flow,

We suggest that the sandbar area e.ouid be fnveotigated to define the
total extent of the contaminated areea.

2. The document feiled to provide the estimate of the volume of the
conteminated water in the area and the amount of contaminated water Deing
discharged to the surface flow of the wiver.

3. The document also failed to provide the true background water quality
of the alluvial water 4n the area., The two well points, 631 and 632,
located in the alluvium north of the 1iver channel do not provide the true
background quality of the alluvial water, That the water quality st theee
locations &% very poor may be due to the explanastion provided in thie
document or because of other veasons., But, an Indien Health Service (IHS)




1980-8) hydrologic dnvestigation of the morth bank slluvium plain of the
river fnéicated that the alluvial water 4o the area s of good quality
about & wmile east southesst of well points 631 and 632 with total
dissolved solids (TDS) rasging betveen 500 to 800 mg/l. Whatever the
veesor may be, it do @ emall ares located either «ide porth of the 666
bridge where the quality of the alluvial vater 1s poor.

In the light of above, in order to establish a true backgre wd wvater
quality 1o the alluvium, sdditional areas should be fovestigated e.§. ares
esst southeast of the bridge ov the morth bank, Belium Plent Infiltratien
Gellery ares soutbvert and the area southeast of well points 608 and 609
slong the south back of the San Juan River. .

4. A statement oo page &, paragraph 3, ‘that the surfece water in the
séfacent San Juan River {s apparently not affected by contamination in the
slluviuz, 1.¢ there 42 vo detectable degradation of the river,

Please provide the analysis of water at the point of discharge of the
contaninated water into the river anéd the surface vater quality upstrean
and dowvn strean of the point of discharge.

5, Oo page &, paregraph &, lime 3 states that “hovever, chemical
pollution from these sources ot times of very lov river flov would be
significant.”

a. What 4s that significent smount of contaninated groundvater to be
iotroduced to surface water during the lov river flow?

b. Bow will the NTUA water supply de i pacted during the lov flows
st the point of withdrewval located ot @ short distance dovn
gradient of contaninated erea!

€. What is the DOE'S estimated lov river flow!?

6. A statement on page &, peragraph 2 quotes the apparent tontanination
of groundvater across the Sen Juan River has linited dmportance for
several ressons., Foremost 18 the fact that there is Do use of this water,
and utilization of the water 4s unlikely because of the availability of a
better quality municipsl supply. Another resason 16 that the other sources
of contamination to the groundwater, both patural (leaching of salts from
Mancos Shale) and man made (concentration of salts ino irrigation return
flov), tend to overshadow the effects of apparent contanination from the
gill., Finelly, there a1: po drinking water standards for either
polybdenun or vanadium, This may be attributed to the fact that data on
toxic effects in humans for the tvo elements are lacking.

Our analysis of the statement is ae follows:

a. Under the existing conditions the first reasoning seems quite
logical i.e alternate and better quality surface water is readily
svailable against the poor quality groundvater for all prectical
uses. But, conditions wmay change in the future. The
contaninated @elluvial water in the questionable ares, as
proposed, could be restricted for human/livestock uses through
{nstitutional control or other wmeans but, what about the
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discharge of contamiveted water through seepage into the main
body of the river duripg the lov flove and degrading the Public
wvater supply os discussed in dften 5 alove? Bov will this prodiem
be controlled!?

b. DUnder the second ressoning that matural lesching from Mancos
Shele and man made concentration of salts in drrigetion veturs
flov overshadov the effects of apparent contamivstion from mill,
We disagree with the firet part of this ressoning., As discusned
in dtem 3 asbove that, ercept the small ares near the bridge,
alluviel water fo vest of the ares is of scceptadble quality for
a1l practical wees (IES 1981), Moverover, tvo existing Wells
12F-300D and 12F-300F both located spproximataly 2 wiles morth
porthwest of Shiprock (Location. Quad 17 11°65 X 13°40 miles and
Quad 17+11°35 X 13'95 miles vespectively) 14 and 20 fest deep
vespectively tap the alluvium of San Jusn Floodplain, The water
quelity 4n bech wells 48 good with TDS 762 end 493 wg/l
respectively (Jdets can be provided on request). I1f leaching from
Mancos shale was the reason then all slluvial water iun Uhe ares
could have been contaminated but, tha: s mot tae case,

As far as the contasination from drrigation flov rveturn s
concerned, it wmay be true for certain aress but is mpot true for
a1l alluvial water in the ares.

ROTE: The Bureau of Reclamstion (BOR) {n cooperstion with Navajo
Division of Water Resources 1s 4o the process of otarting o
salinity study to determine the impact of drrigation return flov
4p the Sap Juan River between Bogback and Shiprock. This study
vill also reveal the contribution of salt to the shallov alluvial
vater from veturn flov,

Under the third reasoning, it 4s true that presently the standards
for Vanadiur and Molybdenum are lacking but, per suended Safe
Drinking Water Act of May, 1986, the standard for thece elevents will
be forthcominy within next three years.

Hovever, there are ot Jleast preliminary dndicetfions that b.alth
effects for molybdenun and vanadium do occur «t some yet undefined
level.

Sugpestions and Recommendations

1. Redefine the area contamioated by the willing operation including
the sendbar area and the area southeast of well points 608 and
609,

2. Detersine a true bdbackground chemical quality of the alluvial
water io the area,

3. Determine the impacts of contaminated groundvater through seepage
on the NTUA water supply in the San Juan River during the low

flows.



4, 1f the fostitutional control of the contaninated ares 1o the
elternative DOE 4s planning to adopt then in that case & proper
ponitoring and surveillance progran should be adopted so that
long term changes could be moted and its tmpacts on the WIUA
vater eupply fo particular snd on surfece flov 4o geveral could

be evaluated.

S. Pivally, this would seem to be an appropriate time to point out
that 4n 40 CFR 192,2 Standards for the Control of Residual
Radiosctive Materials coll for control for & minimum of 200 years
and wp to 1,000 years., PRecouse control 4o to be frberent 4n the
design plez, wmonitoring efter disposal 48 not rvequired to

denonstrate compliance.

$ince wigration from the site hus been detected during the final
ccostruction stages of the vemeddal action, it seems apparent
that the plan mey have some potentially fatel flave. This should
be the basis evough to call for & re-evaluation of the RAF to
meke sure that those designs flavs are fdentified and remediated

if pecessary.

hank you for giving us & chance to reviev the subject document and regret the
delay in subritting our comments. 1f you have any questions, please do wnot
besitats to call Carol Boughton or mysell at 602/729-5281 or 729-5282,

fipcerely yours,
KAVAJO ON

/ ¢ .
// /,Z 4

Mas aman, th.ctet
Vater Mansgement Departuwent
Division of Water Resources

M2/gs
cct Peter Desvood, Jr., Executive Director
Division of Water Resources

Mike Nelson, Staff Assistant
Chairman's Office

John MacKinnon, Attorney
Navajo Depertment of Justice

Stanley Pollack, Attorney
Kavajo Department of Justice
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August 12,1986

MEMORANDUM @i(b.?/l‘-/

T0 ¢ Tommy K. Begey, Jr., Program Manager
UMTRA Project Navajo Site Program

FROM ¢t Navajo Fish and Wildlife Frogran
pivisior of Resources

SUBJECT : Comments of Modification No, 3 to the Shiprock Revised Final Remedial
Action Plan, Change No, 13- Croundwater in Floodplain Alluvium

Due to recently discovered ground water contamination in floodplain alluvium
sdiacent to the Shiprock granium mill tailings site, we support the proposed
elimination of waterfowl ponds in the floodplain alluvium, Open vaters would
pose & potential threst teo human health and completely blocking human access
to the ponds would be impossible. In addition, though contamination levels in
the ponds may not be toxic emouph to be lethal to wildlife species such as
vaterfowl or to humans ingesting the Lirds, we do not advocete allowing any
uranium mill tailings contamination in open waters or ground waters, whether

lethal to wildlife or mot.

The recent discovery of ground water floodplain alluvium contamination pointe
up the fact that adequate {nitial testing may not have been done. These
contamination conditions should have been discovered in the initial analysis of
the site. The two wells, No. 631 and 632, which show uranium contamination, also
shov the extent to which ground water contamination can spread,

What are the alternative wildlife mitigation plans proposed to compensate
for the loss of the waterfowl ponds? Are there any long range plans for possible
future reinstaterent of the ponds? Are there any plans to close off the contam~
inated seeps and pond in the floodplein elluvium to wildlife access”?

An sddition to the map on page 6 of the document “Appendix E to the Processing
Site Characterization Report for the Uranium Mill Teilings Site at Shiprock, New
Mexico, March, 1986" shows the control fence running from the escarpment to the
§an Juan River, blocking access to the wvaterfowl pond areas. The map elso shows
what appears to be a retent .on pond outside the new designated site inclusion.
This pend should also be included in the designated site 4f 4t curr:-tly is not.

Sincerely, ,

WK 604%15/
gamuel F. Diswood, Program Mansger
Navajo Fish and Wildlite



. c—— . — ——

TR SRR W W——— W ————

. - - -

IN KEPLY KEPER TO

United States Department of the Interior
BUREAU OF INDIAN AFFAIRS

Navajeo Area Office
Post Office Box M
Window Rock, Arizona 86515

Environmental Quality JUL =1 158,

Mr, John G. Themelis

Project Manager

UNTRA Project Office
Albuguergue Operations Office
P.0O. Box 5400

Albuguerque, New Mexico B7115

Dear Mr, Themelis:
The Revised "'inel, RAP Modification No. 3, Attachment 1, for the
Stabilizatio. of the Inactive Uranium Mil)l Tailings Site at

Shiprock, New Mexico hags been reviewed by this office,

We respectfully submit the following comments for your
contideration:

~Page ', Section B., Paragraph 1!

The last sentence of this parsagraph states that "Constituents,
other than molybdenum and vanadium on the other side of the river
were at background concentrations." WwWhat were the levels of
concentration, if any, of these elements (molybdenum/vanadium) on
thie (south?) side of the river? Should the levels measured to
be of councern?

-Page 1, Section B,, Paragraph 2

The sccond sentence of this paragraph states refers to an absence
of toxic constituents, this does not appear to be consistent with
the first paragraph of 8ection B,

Although the elevated concentrations of TDS, chloride, nitrate,
sulfate, and uranium which were found wore at levels less than
those considered hazardous, they were present, May we suggest
that these findings be acknowledged, and a statement that while
they were existent that the levels at which they were present
were not to be of concern.,

Due to the highly technical nature of the remainder of the
document, we have no additional comments and are dependent on
your expertise in this area,



Thenr you for the opportunity to review and comment on this
document and with your response to our issues of concern, please
consider tnis as our concurrence in the Revised Final, RAP
Modification No. 3, Attachment 1, for the subject project,

Sincerely,

Vil B,

Ares Difectror

Actne Amipon!
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UMTRA DOCUMENT REVIEW FORM
SECTION 1
Sita: shiprock, New Mexico Date: August 8, 1986
Document:  Kemedig) Action Plan
Conmentor: r ) n
Comment : Detailed Comments,

RAP, Change No. 13
Potential Impacts on Surface Water Quality

The RAP, as proposed to be modified, does not evaluate the potential impacts of
contaminated groundwater discharge on water quality in the San Juan River. This
evaluation should be included in the RAP modification and should consider river
flow rate date presented in the proposed change to Section 4.4,

SECTION 2
Response:  Change No. 13 By: P, Longmire - TAC AN
Date: June 14, 1968

Laboratory analyses of surface water collected along the San Juan River (north
and south banks) adjacent to the Shiprock site show that contaminated alluvial
groundwater has not adversely impacted the river. This groundwater is diluted
by the San Juan River; concentrations of molybdenum, nitrate, sulfate, and
uranium in the river are below proposed EPA maximum concentration limits
(MCLs) for these constituents. Concentrations of these solutes are essentially
the same along the north and south banks of the San Juan River. Surface water
quality data are provided in Appendix £ to the Shiprock Processing Site
Characterization Report, dated August 1989,

Plans for Implementation:



SECTION 1
Site: Shiprock, New Mexico Date: August 8, 1986

Document:  Remedia) Action Plan

Commentor: Nyclear Regulatory Commission

Comment : Major Comments

2.

Section 4 of NRC's SRP requires NRC staff to verify that proposed institutiona)
controls are accompanied by provisions for monitoring programs sufficient to
determine the termination of water contamination hazards. Unlike the perpetual
custody needed for the stabilized wuranium tailings, NRC expects that
institutiona) controls for groundwater contamination may be terminated in the
future because the contamination should dissipate with time. Justitutional
controls for contaminated groundwater may be terminated after contaminant
concentrations no longer pose @& significant hazerd to humans or the
environment The proposed modification, however, does not estimate the
duration of the groundwater contamination hazard nnr make provisions for
monitoring programs sufficient to ascess the curation of the hazard. The
proposed modification should be revised to assess realistic ranges in the
duration of the contamination hazard and to provide for monitoring programs to
determine when the hazard was dissipated. The details of the monitoring
programs, however, should be included in the Maintenance &nd Surveillance Plan
for the Shiprock site.

SECTION 2

Response: Major Comments By: P. Longmire - TAC

Date: June 14, 1988

2. The DOE agrees with the NRC's comment No. 2 regarding institutional controis

for groundwater contamination and that details of the monitoring programs
should be included in the Maintenance and Surveillance Plan for the Shiprock
site. If aquifer restoration 1s not performed on the floodplain alluvium,
groundwater contamination may persist for several hundred years.

Plans for Implementation:



UMTRA_DOCUMENT REVIEW FORN

SECTION 3

Stite: shiprock, New Mexico Date: August 8, 1986
Document:  Remedial Action Plan
Commentor: Nuclear Regulatory Commission

Comment : Major Comments

3.

Section 4 of NRC's SRP requires NRC reviewers to verify that proposed
institutional controls encompass water contamination that may cause significant
adverse impacts. The last line of the first paragraph proposed to be added to
the end of paragraph 6 in Section 4.4 can be interpreted to imply that shallow
groundwater on the north side of the San Juan River has been contaminated by
molybdenum and vanadium. NRC staff considers 1t wunlikely that shallow
contaminated groundwater flows under the San Juan River from the floodplain
sediments on the south side of the river. Nevertheless, 1t is lopical to
suspect uranium milling at Shiprock as a potential source of this contamination
since .anadium and molybdenum are often associated with grourdwater
contamination from uranfum teilings. The RAP should be modified to assess
whether uranium milling has contaminated shallow groundwater on the north side
of the San Juan River across from the Shiprock site, and {f se, to what
extent, In addition, because of ficoding when the monitoring wells were
installed, the extent of contamination in the floodplain sediments between the
river and wells 601, 624, and 627 has not been characterized. The RAF should
be modified to provide information related to these areas that adequately
demonstrates that proposed finstitutional controle encompass the extent of
contamination,

SECTION 2

Respense:  Major Comments By: P. Longmire - TAC

Date: June 14, 1988

3. Five additiona) well points were installicd north of the San Juan River during

February 1987 and Januvary 1988. Laboratory analyses of water collected from
these well points show that the groundwater 1is not contaminated, and
groundwater is not flowing under the San Juan River. A complete discussion on
water quality conditions of the floodplain alluvium is provided in Appendix [
to the Shiprock Proressing Site Characterization Report, dated August 1989.
Five additiona) wel)l points were installed north of the canal and south of the
San Juan River. MWater quality data collected from these wel) points show that
groundwater is contaminated in this portion of the floodplain alluvium.

Plans for Implementation:



UMTRA_DOCUMENT REVIEW FORM

SECTION )

Site: Shiprock, New Mexico
Documen.: Remedia) Action Plan
Commertor: Wyuclear Regulatory Commission

Comment : Detailed Comments,

Response: Change No., 13 By:

RAP, Change No. 13

Probability of Future Use

The second paragraph of the text to be added to the end of Section 4.4 states
that the 1ikelihood of future wuse of groundwater within the floodplain
sediments 1s low because of the availability of a municipal water supply and
because of the groundwater's “naturally poor quality." The natural quality of
the groundwater, however, has not been relisbly established. Appendix [ to the
Shiprock PSCR states that it 1s difficult to determine the background quality
of groundwater within the floodplein sediments. Wells installed in the
sediments hydraulically upgradient of the core of the groundwater contamination
also indicated contamiracion. As a result, DOE has had to assume that the
background quality of groundwater within the floodplain 1is approximately the
quality of water in the San Juan River. Contequently, background groundwater
quality in the floodplain sediments has been very poorly established, if
established at al)l. In addition, comparison of these assumed ranges of
background concentrations indicate that the background quality of groundwater
in the floodplain 1s better than the quality of other nearby sources of
groundwater. Therefore, the RAP should delete "naturally poor quality" as a

reason why potentia) use of groundwater within the flosdplain sediments 1is
expected to t> Tow.

P. longmire - TAC

Date: June 14, 1988

2.

The phrase *natur .ily poor quality" of the floodplain alluvium in Section 4.4,
paragraph 2, first sentence of the RAP has been deleted.

Plans for Implementation:




UMTRA DOCUMENT REVIEW FORM

Site: Shiprock, New Mexico

Document: Remedial Action Plan

Commentor: Nuclear Regulatory Commission

Comment : Detailed Comments,

RAP, Change No. 13
Mecessity for Protective Measures

The last sentence proposed to be added to Section 4.4 states that further
measures for water resources protection are not necessary and cites the absence
of "toxic constituents" as a partial Justification, 7 '~ <ctatement 1.
inaccurate since the proposed inciusion of the floodplain ‘¢ designated
site to prevent future exposure of humans and the envirv.ent to the
conteminated groundwater 1s considered a protection measure. In addition, the
statement about the absence of toxic constituents 15 not consistent with
groundwater quality data from the floodplain sediments north of the site.
These data indicate elevated concentrations of nitrate (up to 100 times the Wew
Mexico State drinking water standard), fluoride (up to 7 times New Mexico

standards), and uranium (not exceeding New Mexico's standard but up to more
than ;J0 times LtPA's advisory level for drinking water). The RAP should be
modified to remove the statement that protective measures for water resources

are not necessary and that contaminated groundwater does not contain toxic
constituents.

SECTION 2

Pesponse: Change No. 13 By: R. Peel - TAC
Date: August 28, 1989

3.

The DOE 1s in genera)l agreement with the comment and appropriate revisions have
been made. See Section 3.0, RAP Text Revisions.

Plans for Implementation:




UMTRA DOCUMENT REVIEW FORM

SECTION 1

Site: shiprock, WNew Mexico
Document: Remedial Action Plén
Commentor: Nuclear Regulatory Commission

Comment : Detailed Comments,
RAP, Change No. 13

Prezent Contamination

The proposed modification to Paragraph 6 of Section £.2.2.2 indicates that the
source of contamination of groundwater in the floodplain sediments is existing
seepage along the escarpment north of the site The RAP should be revised to
state whether contamination is presently occurring or whether it was primarily
caused by past di.charges. In addition, modifications to Sections £.2.2.2 and
3.6 should be consistent with one another with respect to the source(s) of
groundwater contamination.

SECTION 2

Response: Change No. 13 By: P. Longmire - TAC
Date: June 14, 1988

4, Sections 3.6 and £.2.2.2 of the RAP have been revised as stated in Section 3.0,
Rap Text Changes.

Plans for Implementation:




UMTRA DOCUMENT REVIEW FORM

SECTION 1

Site: Shiprock, New Mexico : August B, 1986
Document: Remedial Action Plan

Commentor: Nuclear Regulatory Commission

Comment : Appendix E, Shiprock PSCR

Groundwater Flow

Figure E.8 1llustrates that groundwater flow in the floodplain sediments
generally parallels flow directions in the San Juan River, but does not provide
water level contours near the mouth of the Bob Lee Wash (i.e., the ephemera)
chennel from NS000, E9500 to N10000, E9500). Close to the mouth, however, the
water leveis are higher than thuse in adjacent floodplain sediments closer to
the river. This observation suggests that shallow groundwater flows through
the sediments in Bob Lee Wash and recharges the alluvial sediments in the
floodplain, This recharge may affect the duration and extent of groundwater
contamination of the floodplain sediments, since the recharge originates from
the highly contaminated terrace alluvium beneath the tailings piles and mil)
site. The appendix should be revised to assess whether the wash is recharging
the groundwater system in the floodplain sediments and to evaluate the

significance of such recharge to long-term contamination of floodplain
sediments,

SECTION 2

Response: Major Comments 1 By: P. Longmire - TAC
Date: June 14, 1988

Bob Lee Wash recharges the central portion of the floodplain alluvium, based on
water-level measurements made in October 1985. In addition, discharge from a
continuously flowing well (monitor well 648) completed in the Dakota Formation
and located above the floodplain on the escarpment near the rodeo grounds flows
into Bob Luee Wash. Ponded water resulting from this fliow recharges the
alluvium. This ponded water may leach contaminants from the soil due to past
tailings raffinate discharge and serve as a source term foi groundwater
contamination with the floodplain alluvium. This recharge may have a long-term
effect on alluvial groundwater quality. The effect of soil contamination

within the floodplain alluvium is addressed in Appendix E to the Shiprock
Processing Site Characterization Report, dated August, 1989.

Plans fer Implementation:
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SECTION 1

Site: Shiprock, New Mexico
Document: Remedial Action Plan
Commentor: WNuclear Regulatory Commission

Comment : Appendix £, Shiprock PSCR

2.

River Stage

Because of the proximity of the shallow groundwater system in the floodplain
sediments to the San Juan River, groundwater flow in this system is expected to
be highly transient in response to changes in river stages. The appendix does
not provide river stages measured at the time when water levels were measured
in the floodplain sediments in October and December of 1985. The appendix
should bv revised to provide such measurements if available, and future
sampling should include concurrent river stage measurements.

SECTION 2

Respanse: Appendix £ By: P. Longmire - TAC
Date: June 14, 1988

Surface water elevations for the San Juan River were recorded in January 1988;
these data are provided 1in Appendix € to the Shiprock Processing Site
Characterization Report, August 1989, During January 1988, alluvial
groundwater north of the river discharged to the river, where the elevation of
the water table is higher than the river elevation. Surface water elevations
were not recorded in October and December 1985. River stage data will be
obtained in the future from the USGS for dates corresponding to the dates of
water level measurements and sampling in the floodplain.

Plans for Implementation:
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SECTION )

Site: Shiprock, New Mexico Date: August 8, 1986
Document:  Remedial Action Plan
Commentor: Nuclear Regulatory Commission

Comment : Appendix E, Shiprock PSCR

3.

Artesian Conditions

Based on the groundwater levels provided in Table E.2, it appears that wells
629, 630, and 633 are weakly artesian. The appendix, however, does not discuss
the validity of significance of the artesian water levels in the context of ver-
tical flow within the alluvial sediments. The artesian levels may indicate ver-
tica) upward flow from the Mancos Snale into the floodplain alluvium, indicating
that this area 1s a regional or local discharge zone. The appendix should be
revised to include an assessment of the significance of artesian water levels
measured in these wells.

SECTION 2

Response:  Appendix E By: P. Longmire - TAC
Date: June 14, 1988

Alluvial monitor wells 629, 630, and 633 are weakly artesian, based on water
leve] measurements tabulated in Table £.2 of Appendix E to the RAP. Inspection
of water level measurements for well clusters 607-620-621-622-622, 602-617-618,
610-611, and 613-614 (Table £.2) shows that vertical gradients probably exist
in these locations as well. The floodplain alluvium is probably a regional or
local discharge zone for the underlying Mancos Shale. In addition, these
vertical gradients 1nhibit downward migration of contaminarts through the
Mancos Shale, which are found in the overlying floodplain alluvium. These
vertical gradients may also inhibit underflow beneath the San Juan River within
the alluvia) aquifer. Appendix £ of the P3CR (included here as Exhibit 6)
includes an assessment of the significance of artesian water levels measured in
these monitor wells,

Plans for Implementation:
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SECTION 1

Site: Shiprock, New Mexico Date: August 8, 1986
Document: Remedial Action Plan

Commentor: Nuclear Regulatory Commission

Comment : Appendix E, Shiprock PSCR

4. Water Level Measurements and Sampling
Table £.2 1indicates that well (point) 601 was dry when water levels were
measured on December 19, 1985, Table E£.3 1ists the analytical results from a
sample collected in well 601 1in October of 1984, thus indicating the presence
of enough water in the well to collect a sample. If there was enough water in
the well to sample, there should have been enough to measure a water level.
However, the appendix does not provide a water level for well 60). The
appendix should be revised to clarify why well 601 was sampled without
measuring a water level.

SECTION 2

Response:  Appendix € By: P. Longmire - TAC

Dave: June 14, 1988

4. A water level measurement was not taken at well point 601 during October 1984

for a reason that is unknown.

Plans for Implementation:
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SECTION 1

Site: Shiprock, New Mexico Date: August 8, 1986
Document: Remedia) Action Plan

Commentor: Nuclear Regulatory Commissien

Comment : Appendix E, Shiprock PSCR

5. Missing Constituents
Appendix £ presents analytical results for water quality samples collected from
groundwater within floodplain sediments along the San Juan River. Samples from
the monitoring wells (wells 608-632), however, were not analyzed for
concentrations of aluminum, antimony, arsenic, barium, chromium, cobalt, lead,
mercury, nickel, organic carbon, lead-210, phosphate, polonium-210, radium-226,
¢{1ica, silver, strontium, and thorium-230. The appendix should be revised to
explain why these constituents were not analyzed for at Jleast initial
characterization of groundwater quality.

SECTION 2

Response:  Appendix E By: P, Longmire - TAC

Date: June 14, 1988

5. Monitor wells 608 through 632 were not analyzed for concentrations of aluminum,

antimony, arsenic, barium, chromium, cobalt, lead, mercury, nickel, organic
carbon, lead-210, phosphate, polonium-210, radium-226, silica, silver,
strontium, and thorium-230. Tailings leachate within the floodplain alluvium
is characterized by elevated (above background levels) concentrations of
chloride, fluoride, molybdenum, nitrate, sulfate, total dissolved solids,
vranium, and vanadium. Although the above species, which were not analyzed,
contribute to a complete chemical analysis, the reported water quality data are
adequate for characterizing water quality conditions within the floodplain
alluvium, Additional and complete chemical analyses, with geochemical
discussions, are provided in Appendix E to the Shiprock Processing Site
Characterization Report, dated August 1989.

Plans for Implementation:
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SECTION )
Site: Shiprock, New Mexico Date: August 21, 1986

Document:  Remedial Action Plan, Change No. 13
Commentor: Masud Zaman, The Navajo Nation

Comment : 1

The document failed to establish an exact boundary of the contamination in
the area e.g. well points 608 and 609 show very high contamination in the
southeastern part, It seems that no effort was made to determine the
water quality in the alluvium beyond these points.

Similarly, no efforts have been made to investigate the sandbar sandwiched
between the river channel and the contaminated area already investigated
(Figure E-8). Our analysis of groundwater elevations given in the
figure E-8 indicates that the contaminated groundwater in the middle part
is not totally stagnant but moves northward toward the sandbar and is not
in anyway parallel to river flow.

We suggest that the sandbar area should be investigated to define the
total extent of the contaminated area.

SECTION 2
Response: By: P. Lonamire, TAC
Date: March 8, 198%

The DOE has characterized the hydrogeclogy of the floodplain alluvium
adjacent to the San Juan River. The results of this investigation are
provided in Exhibit 6, Floodplain Groundwater Characterization. Ground-
water contamination from past discharges is present south of the San Juan
River within the floodplain alluvium,.

’lans for Implementation:

See response.

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved by: Date: _
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SECTION 1

Site: Shiprock, New Mexico Date: August 21, 1986
Document: Remedial Action Plan, Change No. 13
Commentor: Masud Zaman, The Navaijo Nation

Comment : 2

The document failed to provide the estimate of the volume of the
contaminated water in the area and the amount of contaminated water being
discharged to the surface flow of the river,

SECTION 2
Response: By: P. Lonamire, TAC
Date: March 8, 1989

See response to comment 5.

SECTION 3

Confirmation of Implementation:

Checked by: Date: __
Approved by: Date:




UMTRA_DOCUMENT REVIEW FORM

SECTION 1

Site: Shiprock, New Mexico Date: August 21, 1986
Document:  Remedial Action Plan, Change No. 13
Commentor: Masud Zaman, The Navajo Nation

Comment : 3

The document also failed to provide the true background water quality of
the alluvial water in the area. The two well points, 631 and 632, located
in the alluvium north of the river channel do not provide the true
background quality of the alluvial water. That the water quality at these
locations 1is very poor may be due to the explanation provided in this
document or because of other reasons. But, an Indian Health (IHS) 1980-8]
hydrologic investigation of the north bank alluvium plain of the river
indicated that the alluvial water in the area is of good quality about a
mile east southeast of well points 631 and 632 with total dissolved solids
(TDS) ranging between 500 to 800 mg/1. Whatever the reason may be, it is
a small area located either side aorth of the 606 bridge where the quality
of the alluvial water is poor.

In the 1light of above, in order to establish a true background water
quality in the alluvium, additional areas should be investigated e.g. area
east southeast of the bridge on the north bank, Helium Plant Infiltration
Gallery area southwest and the area southeast of well points 608 and 609
along the south bank of the San Juan River.

SECTION 2
Response: By: P. Longmire, TAC

Date: March 8, 1989

Monitor wells 634 and 645 are upgradient from the contaminated floodplain
alluvium; monitor w2ll 634 is north of the Sun Juan River, approximately
one mile east of the stabilized tailings pile and monitoring well 645 is
in the southeast portion of the floodplain alluvium adjacent to the Can

Juan River, The total dissolved solids (TDS) of water samples collected
from monitoring wells 634 and 645 are 807 mg/1 and 645 mg/1,
respectively. These values are the Jlowest 1in the area and represent

background water quality. Additionally, well points 638, 639, 670, 671,
and 672 were installed along the north side of the San Juan River where
the TDS ranged between 2,090 mg/1 and 3,210 mg/1.

Plans for Implementation:
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SECTION 1

Site: Shiprock, New Mexico _  Date: August 21, 1986
Document: Remedial Action Plan, Change No. 13
Commentor: Masud Zaman, The Navajo Nation

Comment : 4

A statement on page 4, paragraph 3, that the surface water i1n the adjacent
San Juan River 1is apparently not affected by contamination in the
alluvium, i.e. there is no detectable degradation of the river.

Please provide the anaiysis of water at the point of discharge of the
contaminated water into the river and the surface water quality upstream
and downstream of the point of discharge.

SECTION 2
Response: By: P. longmire, TAC
Date: March 8, 1989

Surface-water samples collected in 1987 from the San Juan River do not
contain concentrations of nitrate, :wolybdenum, wuranium, and other
contaminates above EPA MCLs. These data, provided in the report, show
that contaminated groundwater has not impacted surface-water quality of
the San Juan River.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked by: AR 0y T
Approved by: _ Date:




SECTION 1

Site: Shiprock, New Mexico Date: August 21, 1986
Document: Remedial Action Plan, Change No. 13
Commentor: Masud Zaman. The Navajo Nation

Comment : 5

On page 4, paragraph 4, line 3 states that "however, chemical pollution
from these sources at times of very low river flow would be significant."”

a. What 1is that significant amount of contaminated groundwater to be
introduced to surface water during the low river flow?

b. How will the NTUA water supply be impacted during the low flows at the
point of withdrawal located at a short distance downgradient of
contaminated area?

¢. What is the DOE’'s estimated low river flow?

SECTION 2
Response: By: J. Dupuy, TAC
Date: August 15, 1989

The statement on page 4, paragraph 4 in the March, 1986 version of the
PSCR  regarding surface-water quality and discharging contaminated
groundwater is incorrect. Surface-water quality collected in periods of
low flow (early spring 1987) show no evidence of contamination. Sampling
took place in March and May 1987. The contribution of contaminated
groundwater from the floodplain on the water quality of the San Juan River
may be quantitatively estimated as follows:

Assume:

1. Contaminated groundwater enters the San Juan River along the
length of the floodplain equal to the distance from monitor
well 603 to well point 640, i.e. 4,900 feet (ft) (Fig. 1.1).

2. This contaminated groundwater flows from the floodplain into
the river under a hydraulic gradient equal to the steepest
hydraulic gradient measured for groundwater in the floodplain,
i.e. 0.01 (Fig. 3.1).



SECTION 2 (con’t).
Response: — By: J. Dupuy, TAC
Date: August 15, 1989
3. The saturated floodplain deposits are 15 feet thick (DOE 1986,

Remedial Action Plan).

. The saturated hydraulic conductivity of the floodplain deposits

is assumed to be equal to the value reported for coarse sand,

i.e. 15 ft/day (Tod4, Groundwater Hydrology, 1980).

. The San Juan River has a 62-year, low-flow average of 400 cubic

feet per second (cfs) at Shiprock (per conversation with
J. Schaffer, USGS, July 1989).

. The water quality effects of mixing contaminated alluvial

groundwater with San Juan River water may be calculated through
the use of a simple mixing-cell model.

Calculations:

|

Contaminated floodplain groundwater flux into San Juan River.

Q = KiA

(15 ft/da*) (0.01) (4,900 ft) (15 ft)
11,025 ft~/day

0.13 'tfs

2. Mixing Cell Model (¢ = Q1Cy + QyC,

Q) + @
Where
Ce = resulting concentration
Q; = discharge fom contaminated floodplain, 0.13 cfs
C; = highest reported concentration of sulfate from
floodplain samples, 36,900 mg/1
Q; = discharge from San Juan River, 400 cfs
C2 = highest reported concentration of sulfate from San Juan

River samples, 75 mg/1

Ce = (0.13 cfs) (36,900 ma/1) + (400 cfs) (75 ma/1)
(0.13 cfs + 400 cfs)

~ 87 mg/1



!

The estimated conservative impacts of contaminated floodplain groundwater
on the water quality of the San Juan River are small, Sulfate
concentration in the San Juan River after addition of groundwater from the
floodplain is sixteen (16) percent higher than the concentration prior to
addition of floodplain groundwater, The value (87 mg/1) is still well
helow the EPA and State of New Mexico Secondary Drinking Water Standard
recommended maximum concentration of 250 mg/1. Therefore, the NTUA water
supply will not be affected.

Plans for Implementation:



UMTRA _DOCUMENT REVIEW FORM
SECTION 1
Site: Shiprock, New Mexico Date: August 21. 1986
Document: Remedial Action Plan, Change No. 13
Commentor: Masud Zaman, The Navajo Nation
Comment : 6

A statement on page 4, paragraph 2 quotes the apparent contamination of
groundwater across the San Juan River has limited importance for several
reasons. Foremost 1is the fact that there is no use of this water, and
utilization of the water is unlikely because of the availability of a
better quality municipal supply. Another reason is that the other sources
of contamination to the groundwater, both natural (leaching of salts from
Mancos Shale) and man made (concentration of salts in irrigation return
flow), tend to overshadow the effects of apparent contamination from the
mill. Finally, there are no drinking water standards for either
molybdenum or vanadium. This may be attributed to the fact that data on
toxic effects in humans for the two elements are lacking.

Our analysis of the statement follows:

a. Under the existing conditions the first reasoning seems quite logical
i.e. alternate and better quality surface water is readily available
against the poor quality groundwater for all practical uses. But,
conditions may change in the future. The contaminated alluvial water
in the questionable area, as proposed, could be restricted for human/
livestock uses through institutional control or other means but, what
about the discharge of contaminated water through seepage into the
main body of the river during the low flows and degrading the public
water supply as discussed in items 5 above? How will this problem be
controlled?

b. Under tne second reasoning that natural leaching from Mancos Shale and
man made concentration of salts in irrigation return flow overshadow
the effects of apparent contamination from mill. We disagree with the
first part of this reasoning. As discussed in item 3 above that,
except the small area near the bridge, alluvial water in rest of the
area is of acceptable quality for all practical uses (IHS 1981).
Moreover, two existing Wells 12K-3000 and 12K-300E both Tlocated
apBroximate1y 2 miles north northwest of Shiprock (Location. Quad 17
11 65 x 13° x 40 miles and Quad 17-11° 35 x 13995 miles
respectively) 14 and 20 feet deep respectively tap the alluvium of San
Juan Floodplain. The water quality in both wells is good with TDS 762
and 493 mg/1 respectively (data can be provided on request). If
leaching from Mancos shale was the reason then all alluvial water in
the area could have been contaminated but, that is not the case.

As far as the contamination from irrigation flow return is concerned,
it may be true for certain areas but is not true for all alluvial
water in the area.



SECTION 1

NOTE: The Bureau of Reclamation (BOR) in cooperation with Navajo

Division of Water Resources is in the process of starting a salinity

study to determine the impact of irrigation return flow in the San

Juan River between Hogback and Shiprock. This study will also reveal

}?e contribution of salt to the shallow alluvial water from reiurn
ow.

Undcr the third reasoning, it i{s true that presently the standards for
Vanadium and Molybdenum are lacking but, per amended Safe Drinking Water
Act of May, 1986, the standard for these elements will be forthcoming
within next three years.

However, there are at least preliminary indications that health effects
for molybdenum and vanadium do occur at some yet undefined level.

Zuggestions and Recommendations

1. Redefine the area contaminated by the milling operation including the
sandbar area and the area southeast of well points 608 and 609.

2. Determine a true background chemical quality of the alluvial water in
the area.

3. Determine the impacts of contaminated groundwater through seepage on
the NTUA water supply in the San Juan River during the low flows.

4 If the institutional control of the contaminated area 1is the
alternative DOE is planning to adopt then in that case a proper
monitoring and surveillanc: program should be adopted so that long
term changes could be noted and its impacts on the NTUA water supply
in particular and on surface flow in general could be evaluated.

5. Finally, this would seem to be an appropriate time to point out that
in 40 CFR 192.2 Standards for the Control of Residual Radioactive
Materials call for control for a minimum of 200 years and up to
1,000 years. Because control is to be inherent in the design plan,
monitoring after disposal is not required to demonsirate compliance.

Since migration from the si'e has been detected during the final
construction stages of the remdial action, it seems apparent that the
plan may have some potentially fatal flaws. This should be the basis
enough to call for a reevaluation of the RAP to make sure that those
designs flaws are identified and remediated if necessary.



UMTRA_DOCUMENT REVIEW FORM
SECTION 2
Response:  Comment 6 By: P. longmire, TAC
Date: March 8, 1989
6a. During periods of 1low flow, the San Juan River is not impacted by

6b.

discharge of contaminated groundwater. Contaminated groundwater
associated with tailings 1leachate only occurs south of the San Juan
River.

Water quality within the floodplain alluvium 1is variable;
groundwater samples collected from background monitoring wells (634
and 645) contain TDS values ranging from 600 to 850 mg/1. Impacts of
Mancos Shale on alluvial groundwater are not completely understood
adjacent to the Shiprock site. The DOE agrees with your comment
regarding the variability of water quality in the floodplain
alluvium, Impacts of irrigation return flow on alluvial water
quality probably affects groundwater immediately subjacent to the
irrigation ditch. This concept has not been verified because of a
paucity of groundwater monitoring wells adjacent to the Shiprock
site.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved by: Date:




UMTRA_DOCUMENT REVIEW FORM
SECTION 2
Date: March 8. 1989 By: Pat Longmire
Response:  Summary of the DOE Investigations, Comment 6 Suggestions and
Recommendations

The DOE has redefined the zone of contaminated groundwater within the
floodplain alluvium south the San Juan River. Tailings leachate within
the floodplain alluvium discharges to the San Juan River with no
detectable impacts on surface water quality during periods of low flow.

Background wate~ quality within the floodplain alluvium adjacent to the
Shiprock site has been established. The concentration of TDS in
backgro:nd groundwater 1in the floodplain alluvium ranges between 600 and
850 mg/1.

The NTUA water supply 1is not being impacted by discharge of tailings
leachate to the San Juan River, based on several rounds uf surface-water
samples collected at the site. Concentrations of molybdenum, nitrate, and
uranium within discharging, contaminated groundwater are below EPA maximum
concentration 1imits for these constituents.

i lon?-term. environmental-monitoring program will be addressed in the
surveillance and maintenance document for the Shiprock site. This program
will focus on groundwater and surface-water quality conditions at the
site.



UMTRA_DOCUMENT REVIEW FORM

SECTION 1
Site: shiprock, New Mexico Date: August 12, 1986
Document: Remedial Action Plan, Change No. 13

Commentor: Samuel Diswood, Navajo Nation
Comment : Paragraph 2

The recent discovery of groundwater floodplain alluvium contamination
points wup the fact that adequate initial testing may not have been done.
These contamination conditions should have been discovered in the initial
analysis of the site. The two wells, No. 631 and 632, which show uranium
contamination, also show the extent to which groundwater contamination can
spread.

SECTION 2
Response:  Paragraph 2 — By: B, Peel., TAC
Date: June 27, 1989

We agree that the initial characterization did not identify the full
extent of the floodplain contamination. However, the initial studies were
intended to be only a screening investigation to confirm the nature of the
problem, The follow-up investigations were much more comprehensive and
were based on the results of the earlier study. Results of the most
recent investigations are presented in Exhibit 6, Floodplain Groundwater
Characterization.

Plans for Implementation:

See response.

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved by: Date:




SECTION 1
Site: Shiprock, New Mexico  Date: August 12, 1986
Document: Remedial Action Plan, Change No. 3
Commentor: Samuel Diswood, Navajo Nation

Comment : Paragraph 3

What are the alternative wildlife mitigation plans proposed to compensate
for the loss of the waterfowl ponds? Are there any long range plans for
possible future reinstatement of the ponds? Are there any plans to close
off the contaminated seeps and pond in the floodplain alluvium to wildlife
access?

SECTION 2
Response: Paragraph 3 By: R. Peel, TAC
Date: June 27, 1989

At this time the Department of Energy does not plan additional wildlife
mitigation activities to compensate for loss of the waterfowl ponds. The
ponds were found to contain contaminated water due to inflow of
contaminated groundwater from the surrounding floodpiain. The
contaminated seeps and ponds have been backfilled with the concurrence of
the Navajo Nation and further action is not needed at this time. After
the proposed EPA groundwater protection standards are finalized, the DOE
will address the need for groundwater remediation in a program separate
from the current UMTRA Project. The DOE may then reconsider the need for
additional wildlife mitigation efforts.

Plans for Implementation:

See respense.

110N
Confirmation of Implementation:
Checked by: Date:
Approved by: Date:




SECTION 1
Site: Shiprock, New Mexico .. Date: August 12, 1986

Document:  Remedial Action Plan, Change No. 13
Commentor: Samuel Diswood, Navajo Nation

Comment : Faragraph 4

An addition to the map on page 6 of the document, "Appendix E to the
Processing Site Characterization Report for the Uranium Mill Tailings Site
at Shiprock, New Mexico, March, 1986" shows the control fence running from
the escarpment tc the San Juan River, blocking access to the waterfowl
pond areas. The map also shows what appears to be a retention pond
outside the new designated site inclusion. This pond should also be
included in the designated site if it currently is not.

SECTION 2
Response:  Paragraph 4 By: R. Peel., TAC
Date: June 27, 1989

A larger area will be included in the finel disposal site boundary. This
boundary will be described in the Final Surveillance and Maintenance Plan
to be issued within a few months.

Plans for Implementation:

See response.

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved by: Date:




UMTRA DOCUMENT REVIEW FORM
SECTION 1
Site: sShiprock New Mexico Date: July 1. 1985
Document:  Remedial Action Plan, Mod. 3
Commentor: Department of the Interior-BIA
- ragr

The Yist sentence of this paragraph states that "Constituents, other than
molybdenum and vanadium on the other side of the river were at background
concentrations" What were the levels of concentration, if any, of these
elements (molybdenum/vanadium) on this (south?) side of the river? Should
the levels measured to be of concern?

SECTION 2

Response: By: J. Dupuy - JAC
Date: October 9, 1989

Measured concentrations of molybdenum and vanadium, within the
contaminated floodplain groundwater on the south side of the river, ranged
between 0.01 mg/1 to 0.50, mg/1 for molybdenum, and 0.01 mg/1 to 0.60 mg/]
for vanadium. Because withdrawals of this contaminated floodplain
groundwater are restricted and this contaminated groundwater is diluted to
below background concentrations in the San Juan River, there is no present
concern.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved by: Date:




UMTRA DOCUMENT REVIEW _FORM

SECTION 1

Site: Shiprock, New Mexico Date: July 1, 1885
Document: Remedial Action Plan, Mod. 3

Commentor: Department of the Interior - BIA

-Page 1, Section B., Paragraph 2
The second sentence of this paragraph states refers to an absence of

toxic constituents, this does not appear to be consistent with the
first paragraph of Section B.

Although the eievated concentrations of TDS, chloride, nitrate, sulfate,
and uranium which were found were at levels less than those considered
hazardous, they were present. May we suggest that these findings be
acknowledged, and a statement that while they were existent that the
levels at which they were present were not to be of concern.

SECTION 2
Response: By: R. Peel - TAC
Date: October 9, 1989

The DOE is in general agreement with the comment and appropriate revisions
have been made. See Section 3.0, RAP Text Revisions.

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved by: Date:
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us. Salevia :. Knapp DOCU CONTROL/SHP
Nuclear Regulatory Commission W E—
7915 Bastern Avenue AR A
Silver Springs, MD 20910 TG SYMBOL
JUMTRA : PBC
Dear Mr. Knapp: WTALSSIG
MANN (i,
Per your letter of August 8, 1986, the NRC concurs with Changes [oan
Bo. 14 and No. 15 presented in Modification No. 3 to the 9/2 %86
Shiprock, New Mexico, Remedial Action Plan (RAP). Both the G SYMBOL
Navajo Nation and the Bureau of Indian Affairs (BIA) have also fnMTRa ¥
indicated their acceptance of these two changes and, like the WTALESE T
MRC, have extensive comments regarding Change No. 13. BOSILIEYAC
Because it will take several weeks to adeguately respond to 72 -
Tribe/Agency comments on Change No, 13, the DOE has chosen to ?;;é%;;—~
issue Modification No. 3A, which contains only Changes No. 14 neTRs
and No. 15. Change No. 13 will be re-issued at a later date as | = ! 4
Rodification No. 4. b ' ANTONTO
Therefore, enclcied are four copies of Modification No. 3A. §7TM,86
Also enclosed for your execution are four original signature ‘§f£;3——
pages. IIMTRA .
Please sign the enclosed pages, indicating your concurrence %;;ﬁ:?g/
with Modification No. 3A, and return thes to this office as DATE
soon as possible so that they say be forwarded to the Navajo 9/2.0bB6

Nation and the BIA for execution. Pollowing execution of the
signature pages by all parties, a modification to Cooperative
Agreement No. DE~PCO4-BIAL16258 between DOE and the Navajo
Tribe will be executed tn incorporate Modification No. 3A as
part of the cooperative agreesent.

Should you have questions regarding this matter, please contact
Deborabh Mann of wy staff at PTS 846-1243.

Sincerely,

priging’ S1¢ ned ™V

John G. Therelis, Project Nanager
Oranjum Mill Teilings Profect Office

Enclosures (8)

©C w/0 enclosures:
L. Btepp, JBG

‘o Ol‘hll, MK -P

J. al, CIRD

D. Gillen, MRC

BDosiljevac, DMTRA OPPICIAL MLE COPY
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Rr. Charles Damon
Rxecutive Director
Piv. of Resources

The Bavajo Bation

P.0. Box 308

Window Rock, AS 86515

Attention: Nr. Tommy Begay

Dear Nr. Damon:

On July 24, 1986, your office submitted coaments on
Nodification No. 3 to the Shiprock Remedial Action Plan. Oon
August 12, 1986, we transmitted to you responses to those
comments. We believe that the responses adequately addressed
the Navajo Bation comments and that no unresolved issues resain
gegarding this particular set of comments. On August 21, 1986,
additional comments on Modificsation No. 3 were submitted by
your office. All of these additional comments related only to
Change Bo. 13, Groundwater in rloodplain Alluviue. Therefore,
the DOZ assumes that, since the July 24 coaments have been
resolved, the Ravajo Wation concurs with Change WNo. 14, Radon
parrier Thickness, and Change Wo. 15, S2isnic Stability of
Bzbankeent.

Poth tne ERC and the BIA have indicated their acceptance of
Changes Mo. 14 and No. 15 and, like the Navajo Nation, both
agencies have extensive comments regarding Chenge Mo. 13.
Because it will tak: several weeks to adequately respond to
tribe/Agency commen:s on Change ¥o. 13, the DOE has chosen to
fssue Modification Mo, 3A, which contains only Changes No. 14
and Mo. 15, in order to obtain final concurrence and close the
fssues addressed in these two changes. Change Ko. 13 will be
re-issued at a later date as Modification Wo. 4.

Enclosed for your files is one copy of MoAification No. 3A. As
Deborah Mann has discussed with Tomry Begay of your staff, four
original signature pages for your execution will be forwarded
to you from the BIA after MNr. Wilson Barber has signed thea.

Upon receipt of the signature pages, please sign them,
indicating your concurrence with Modification Mo. 3JA, and
geturn them to this office as 5000 A% possible. Pollowing

exscution of the signature pages by all parties, a modification
to Cooperative Agreement No. PE~-PCO4-83AL16258 between DOE and

the Kavajo Tribe will be executed to incorporate Modification
Bo. 3A as part of the Cooperative Agreement.

OFFICIAL FILE COPY
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Charles Damon »3 . 00T ab 13z

should you have quastions regarding this matter, please contact
Deborah Mann of my staff at {(505) 846-1243.

: Sincerely,

Origine! S'gnec *

John k. D'Antonio, Operations Group Leader
Oraniur Mil) Tailings Prcject Office

Enclosure

cc w/¢ enclosure:

L. Stepp, JEG

J. Oléham, MK-E

G. Dixson, CIRD

F. Bosiljevac, UMTRA



&

Deparimuit of Energy
Albugquergue Operations Ctfice
PO Box 5400
Albuguerque. New Mexico 87116

0T 141880

Mr., Wilson Barber

Ares Director

Navajo Ares Office
Bureav of Indien Affairs
P.O, Box M

Window Rock, AZ 86515

Dear Mr., Bardber:

Per your letter of July 1, 1986, the BlA's issues of concern
regarding the Revised, Finel RAP Modificetion Wo. 3, Attachuent
1, for the Stebilization of the Insctive Mi)) Tailings site at
Shiprock, Nes Mexico, relate to Change No. 13, Groundvater in
Floodplain Alluvium, No issues of concerr were presented on
Chenge No, 14, Radon Barrier Thickness, or Change No. 15,
Seiswic Stability of Embankment; therefore, the DOE acsumes
that the BIA concurs with these two changes.

Both the NRC and the Navejo Nation have indicated their
scceptance of Changes No. 14 and No, 15, and both agencies have
extensive comments on Change No, 13. Beceuse 1t will take
several wveeks tc adequetely respond to Tribe/Agency comments on
Change No, 13, t.e DOE has chosen to issue Modification No. 3A,
which conteing only Change No. 14 and Ko. 15, in order to
obtain final concurrence and close the issues addressed in
these tvwo changes. Change No., 13 will be re-~issued at & later
date as Modificetion No. &,

Therefore, encleosed for your files is one copy of Modificetion
Ro. 3A. 4Also enclosed for your execution are four original
signature pages.

Please sign the enclosed pages, indicating your concurrence
with Modification No. 3A, and return them to this office as
soon es possible s0 that they may be forvarded to the Navajo
Nation for execution., Following execution of the signature
pege by all parties, & modification to Cooperative Agreement
No. DE~-FCO4~83AL16258 between DOE &and the Navajo Tribe will bde
executed to incorporate Modificetion Fo. 3A as part of the
cooperative agreement,



Mr. Wilson Barber

ol L OCT 14 1

Should you have questions regarding this matter, ple<sre contact

Dehorah Mann of

Enclosures (5)

€c
L.
J.
Tl
F.
T,

v/o enclosures:
Stepp, JEG
Oldham, MX~F
Coalson, CIRD
Bosiljevac, UMTRA
Begay, NN

my staff at (505) B46-1243.,

Sincerely,

QLA QL

John G. Themelis, Project Manager
Urenium Mil]l Teilings Project Office
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FLOODPLAIN GROUNDWATER CHARACTERIZATION

APPENDIX £ OF THE SHIPROCK PROCESSING SITE
CHARACTERIZATION REPORT

SHIPROCK, NEW MEXICO
INACTIVE URANIUM MILL TAILINGS SITE

AUGUST 1989
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1.0 INTRODUCTION

The discharge of wuranium tailings raffinate to Bob Lee Wash and the
floodplain alluvium while the Shiprock uranium processing site was active
resuited in groundwater contamination in the floodplain alluvium south of
the San Juan River. Tailings raffinate initially was discharged to the

floodplain alluvium in 1954 (DOE, 1984); the discharge continued for an
undetermined amount of time.

The purpose of this report is to discuss additional groundwater
monitoring data colliected in the floodplain alluvium and to investigate
the potential for wunderflow of contaminated groundwater beneath the San
Juan River. Groundwiter quality data and the migration of several solutes

(including fluoride, sulfate, uranium, vanadium, molybdenum, nitrate, and
tota) dissolved solids) are addressed.

Thirteen well points (numbers 638-647 and 670-672) were installed to
supplement the 3] existing monitor wells. Five of these well points were
installed on the north side of the San Juan River near and within the
residential area. All well points were installed near and along the San
Juan River to monitor groundwater quality and water levels in the
floodplain alluvium (Figure 1.1). The well points coinsist of a stee)
five-foot well screen, a f...- to ten-foot steel blank, and a locking
cap. Interpretation of groundwater quality data is based on the average

concentrations from rounds of samples collected by the Technical
Assistance Contractor (TAC) to the DOE.

Conclusions presented in this report are that:

a) No transverse flow of groundwater can occur beneath the river,
because in this reach the river serves as a line discharge for
groundwater from the alluvium on both sides.

Both the 1lack of transverse underflow and the high contrast in
solute concentrations between the south and north sides of the
river support the conclusion that contaminants are not being
transported to the north side by groundwater.

Additional protection of public health is the result, since al)
the nearby residents north of the river receive treated municipal
surface water for domestic use from the town of Shiprock.
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2.0 WATER USE

Several residents immediately north of the San Juan River, across

from the contaminated floodplain alluvium, use surface water for domestic

urposes. This treated San Juan River water is provided to the residents

y the town of Shiprock. A field search and inquiries have revealed no

ex1sting domestic or other wells north or south in the floodplain alluvium
of the San Juan River near the residentia) area.



3.0 GROUNDWATER FLOW

A water table map for the floodplain alluvium adjacent to the
Shiprock tal\in?s sice 1s shown in Figure 3.1, Groundwater flow south of
the San Juan River is generally to the northwest, rouxhly arallel to the
river. Potentiometric data obtained from well points 670-672 north of the
San Juan River were measured 1in January 1988, whereas water table
elevations were measured at well points 638 and 639 in May 1987, Water
:ob;o :;:;ations were measured at wel)l points south of the {an Juan River

n May .

In the eastern portion of the floodplain alluvium (see Figure 3.1)
groundwater flow is parallel to the San Juan River and the river is
neither losing water to, nor gaining water from, the alluvial

rouvndwater. In the downstream half of the reach, groundwater is flowin

oward the river and discharging to it. Because the floodplair alluvia
aquifer 1s wunconfined and the San Juan River is gaining water from
groundwater discharge on both the north and south sides of the floodplain,
zroundu:ter underflow is not occurring, Based on the present

drogeological conditions, tailings leachate within the floodplain
a1Tuvium s not migrating beneath the San Juan River and, accordingly, is
not affecting groundwater quality to the north,

The hydraulic gradient within the floodplain alluvium ranges from
0.0009 to 0.002 foot per foot under most of the area shown in Figure 3.1,
although the gradient in the northwesternmost part of the area s
steeper, The discharge from a continuously flowing well (monitor wel)
648) compieted in the Dakota Formation and located above the floodplain on
the escarpment flows to the northwesternmost area in the floodplain,
Ponded water from this flowing well recharges the alluvium,

Durinz periods of high spring runoff in the San Juan Piver, the river
water backs up 1into the cana) (Figure 3.1) from the west end of the
floodplain eastward towards the closed end of the canal, separating the
floodplain alluvium south of the river. Groundwater recharge of the
alluvium occurs during these periods of high water, This recharge
influences the rate of groundwater flow by causing seasonal changes in
hydraulic gradient. Net flow on an annua) basis, however, results in
groundwater discharge to the river in the downstream half of the reach
considered here.

Alluvial monitor wells £29, 630, and 633 are weakly artesian, based
on water-level measurements provided by the DOE (1986a). The floodplain
alluvium s a vregional or local discharge zone for the underlying Mancos
Shale, characterized by wupward vertical gradients. In addition, these
vertical gradients inhibit downward migration of contaminants into the
Mancos Shale. These wvertical gradients, in combination with gaining
conditions for the San Juan River, may also inhibit underflow within the
alluvial aquifer beneath the San Juan River,
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4.0 GROUNDWATER QUALITY

Initial discharge of tai11n?s raffinate in 1954 resulted in soil and
groundwator contamination in the loca) alluvial aquifer; the coutamination

as not been removed by natural flushing. Soil contamination within the
floodplain alluvium is 1ikely because of the past discharge of tailings
raffinate to wunlined ponds and other surface discharges to Bob Lee Wash,
The extent of sofl contamination s not Kknown; however, it probably
correlates closely with the extent of groundwater contamination.

Dissolved contaminants within t e floodplain alluvium at the Shiprock
site include fluoride (F), sulfate (S04), nitrate (NO3), uranfum (U),
vanadium (V), molybdenum (Mo), and total dissolved solids (T0S). Figures
4.1 through 4.7 represent isopleth maps for F, Mo, N0y, S 4 105, U,
and V, respectively. Analytical results obtained from grougduator samples
collected during this investigation were used to construct these isopleth
maps. Water quality data are summarized in Attachment 1 at the end of
this report. Groundwater monitoring data for those monitor wells south of
the canal are tabulated in a previously published report (DOE, 1986a).
Forty-one monitor wells, including the 13 new well points and six surface
water stations, are included in the water monitoring network for the
floodplain alluvium, Solute concentrations shown on Figures 4.] through
4.7 represent the average of two rounds of sampling from each of the
monitor wells and wells points (excluding well points 640, 643, 670, 671,
and 672, which were sampled once on March 19, 1987). Grouvndwater ~nd
surface water sampling and analytical techniques were performed in
accordance with procedures described in detail by the DOE (1986b).
Monitor well completion information ic presented in a separate report by
the DOE (1986a).

Figures 4.1 through 4.7 show that a large portion of the floodplain
alluvium is contaminated by wuranium tailings leachate. Most of the
contaminated groundwater occurs 1in the central portion of the floodplain
alluvium, Well point 643, located near the northwest portion of the
alluvium in the study area, contained the poorest groundwater quality;
maximum concentrations of Mo, NO3, S04, TDS, U, anc V were 0.1, 709,
36900, 64200, 4.32, and 0.1 milligrams per liter (mg/1), respectively (see
Figures 4.2 through 4.7). Well points 640 and 643 were not sampled in
May 1987 because the ground surface was flooded by the San Juan River.

Well point 647, installed within the southeastern portion of the
floodplain alluvium 2long this reach of the San Juan River, serves as a
source of background water quality data (Figure 1.1). Well point 647
contains the lowest TDS concentrations (588 mg/1 for the May 1987 sampling
round) of the background wells, For this well point, the average
concentrations of F, Mo, NO3, S04, V, and U from sampling in March and
May 1987 were 0.4, 0.05, 1.15, 521. 0.06, and 0.0] mg/1, respectively.
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Contaminated groundwater discharges to the San Juan River with no
detectable  impact to surface water quality (samnle locations 550 through
$55; see Attachment 1) (see Figures 4.] through 4.7). Concentrations of
solutes do not wvary outside the expected range of analytical accuracy in
surface water samples collected along the Sin Juan River (see Figures 4.)
through 4.7). Solute concentrations in surface water samples are less
than solute concentrations in ?rovndwator samples. Surface water stations
§54 and 555, upriver from well points 645 through A47, generally had even
lower concentrations of the above solutes, where average surface water
concentrations of Mo, U, and V were 0.1, 0.004, and 0.2 mg/), respectively
(see Attachment 1).

Concentrations of Mo and V elevated above background levels (wel)
point 647) were reported by the DOE (1986¢) north of the San Juan River,
Average concentrations of Mo, N0, U, and V in well point 638
immediately north of the San Juan "River were 0.07, 0.25, 0.01, and
0.06 mg/1, vrespectively (see Attachment 1). Concentrations of Mo, NO.,
and U in this well point were below their respective proposed [aA
groundwater MCLs (Mo, NOg, 44 mg/1; U, 0.044 mg/l). Concentrations of
Mo, NOg, and U 1in wel)l point 639, east of 638, were also below their
respoct*vo EPA  proposed groundwater M(Ls, but generally above
concentrations detected in well point 638, Average concentrations of Mo
and U 1in three groundwater samples cbtained from well points 670 through
672 were below the proposed EPA groundwater MCLs for Mo and U (well point
670, Mo=0.03 mg/1, U«0.0179 mg/1; well point 671, Mo=0.04 mg/1, U=0.0384
mg/1: well point 672, Mo=0.04 mg/1, U=«0.0281 mg/1). Nitrate
concentrations in samples from well points 670, 671, and 672 were below
the proposed EPA groundwater standard, excluding a sample taken in
January 1988 from well point 671, which had & NO, concentration of
141 mg/1. Two more recent analyses of groundwater samp)Zs from well peint
671 taken 1in March and May ouf 1988 have N0y concentrations of 0.9 and
2.0 mg/1, respectively, The higher 1nit¥01 concentration may be
attributed to laboratory error,

Solute concentrations north of the San Juan River are much less than
solute concentrations observed in contaminated groundwater south of the
river. A comparison of analyses of samples obtained from well points $38,
639, and 670 through 672 north of San Juan River with water quality
analyses from monitor wells and well peints south of the San Juan River,
supports the conclusion that wuranium tailings leachate is not migrating
beneath the San Juan River. Much higher concentrations of conservative
solutes such as NO3, U, and S04 would be observed in well points 638,
639, and 670 through 672 if such groundwater underflow was occurriny.
Hydrodynamic dispersion 1is considered inadequate to account for the
observed reduction in contaminant concentrations north of the river.
However, initial concentrations of U wcre above the EPA groundwater
standard by 0.02 mg/1 in well point 67]. Concentrations of U have
decreased 1in two more recent rounds of sampling. The initial higher U
concentrations may have resulted from windblown, contaminated scil that
was placed back in the pit used to install well point 671. '
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Uranium, selenfum (Se), arsenic (As), Mo, and NOy are
soluble contaminants wunder the relatively oxidizing, a\tnlinc conditions
that dominate in the floodplain alluvium (Rat and Zachara, l’Od; Uranfum
probably 4. oecurs as uranyl carbontate (V0, (Co 2 and
(Vo sco 3) species that are not stgnificantly s rbed

aqu ‘ateria\ Adsorption of these species onto aquifer matoria1s
probably 135 minimal under existing site conditions. Arsenic and Se occur
at  low mcrogram per liter levels within the floodplain alluvium;
therefore, 1impacts of As and Se on groundwater quality in the floodplain
alluvium are minimal.

Molybdenum { occur as  Mo0,? based on thcrmodynu,ic
calculations. ybdenum forms solub'o anifonic complexes (Mo0
under roIct\voly oxidizing. alkaline conditions, Adsorption of tgose

complexes is minimal where electrostatic repulsion occurs between the
net-negative surface charge p;esent on aquifer material and the negatively
charged Mo species  (MoD under relatively oxidizin? alkaline
conditions. Adsorption of theso complexes is minimal where electrostatic
repulsion occurs between the net-negative surface charge present, on
aquifer material and the negetively charged Mo species (MoD 2 {
Fluoride 1s also soluble and 1is not absorbed under the rolat’ve ¥
oxidizing, alkeline groundwator conditions for similar reasons. Vanadium
may occur as M,V based on thermodynamic calculations. The
geochemical behavio of V is influenced by iron (Fe), and adsorption of V
by hydrous iron oxides is documented by Rai and Zachara (1984). Vanadium,
however, is mobilized by soluble organic matter (total organic carbon, or
T0C) wunder relatively oxidizing conditions, which may account for the
elevated V concentrations observed at the site. The TOC concentrations
generally are above 10 /1 in both the surface water and groundwater
samples collected at the Shiprock tailings site. The TOC concentrations
are elevated in this area because San Juan River water and alluvial
groundwater occur in a highly vegetalive environment.

Sulfate concentrations within tailings leachate can decrease in
groundwater secause of precipitation reactions with gypsum
CasSo ZHZO). based on calculations performed by PHREEQE (Parkhurst
et a 1980) Groundwater is shown to be oversaturated with gypsum by
the mode1 Dissolved S04, however, 1is predicted to form soluble
complexes with magnesium zng) and calcium (Ca) within contaminated
groundwater; these complexes can limit the amount of SO, available for
gypsum precipitation.

-15-



5.0 SUMMARY

Past d1schar?o of tailings raffinate to Bob Lee Wash and the
floodpiain  alluvium adjecent to the Shiprock site has resulted in
roun:watcr contamination in the alluvium on the south side of the San
uan River.

Residents immediately north or south of the San Juan River are not
directly exposed to, or are ingesting, contaminated alluvia’ groundwater
because all such residents use treated surface water provided by the town
of Shiprock for domestic purposes.

Uranium tailings leachate in the floodplain alluvium south of the San
Juan River s characterized by average concentrations of NOy (526 mg/1),
S04 (8140 mg/1), TDS (14,328 mg/1), Mo (0.16 mg/1), U (1.03"mg/1), and V
(0.38 mg/1) that are elevated above background groundwater concentrations
and proposed EPA groundwiater MCLs when applicable. North of the San Juan
River, average concentrations of NOy, S04, TDS, Mo, U, and V are 11.9,
1547, 2960, 0.C4, 0.02, and 0.04 mg/1 | respectively. Impacts of tailings
leachate on the San Juan River are not detectable, as evidenced by uniform
surface water quality upstream and downstream from the Shiprock Tailings
site.

Upon ?romulgation of the final EPA groundwater standards, the DOE
will reevaluate the groundwater issues at the Shiprock site to determine
the need for further characterization, institutional controls, or
groundwater restoration to assure compliance with the standards.

18-
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ATTACHMENT 1]

GROUNDWATER QUALITY DATA BY LOCATION
SHIPROCK UMTRA SITE
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