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Ref: SA/ER ‘
REMORANDUM FOR: G. Wayne Kerr, Assistant Director
for State Agreements Program
: . Dffice of State Programs , W e
SUBJECT: ASSESSMENT OF THE PUBLIC HEALTH IMPACT OF TME FAILED
RILL TAILINGS DAM -~ UNITED MUCLEAR - HOMESTAKE
PARTNERS MILL, GRAXTS, KEW MEXICO
Attached 1s the report of the visit to the subject site and an
assessmant of the fmpact on the public health resulting from the
dan failure. R '
Ernest P. Resner
State Agreements Program
Office of State Programs
Enclosure:
As stated
cc: R, 6. Ryan w/attachment
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ASSESSMENT OF PUBLIC HEALTH IMPACT
OF TPt FAILED 3
MILL TAILINGS DAM=-UNITED LUCLEAR HCMESPAKE
~PERTNERS MILL, GRANTS, WEW MEXICO

Surmarv

As part of the Office of State Programs continuing cversiont of uranium
mi1l operations and mill tailings piles in the agreement States, a representative
of the Office of State Programs visited the United MNuclear--Hoiestaxe
Partners Mill site in Grants, New Mexico ard the offices of the iew Mexizo
Environmental Improvement Agency during the period February 1.2, 1977 to
assess the public health impact resulting frem a tailings pond failure and

to coordinate the visit of NRC representatives from the 0ffice of Standards
Development an¢ Muclear Reactor Regulation. The representatives of the
Office of Standards Development and Nuclear Reactor Pegulation visited the
site to review the causative factors which led to the failing or the cem

and the engineering details of the repair effort. The names and affiliaticns
of the NRC representatives are attached as Bppendix A

Based on the nnsite inspection of the involved arezus, discussions with
company anc consultant personnel, State representztives, and the review of
documented information, it is concluded that there has been no acverse
impact on the public health and szfety as 3 result of the dam faiiur
Comrments or 2 technical quality of the reconstruction effort of the cam
will be made by the representatives of SD arnd “RR. It appears that the
State hes taken timely and effective action 0 protect tha public health
and safety and to require appropriate corrective action by the licensee.

The failure occurrad at approximately 5:00 a.m. on February 5,01977 and
reculted fron 8 combination of mechanical failure, operator error, and
inadequate maragement of the water jevels in the tailings pond. The failed
dam encompasses an area o1 64 acres with walls built of tailing sands
approximately 70 feet high at the point ¢f the failure. The dam break
occurred in the south wall of the west pond. The dam was originally
constructed in 1957 and consisted of a 10 feet high earthern berm. Over
19-year opsrating pericd, it has teen raised to a height of 70 to 80 feet
with tailings sancs. At the time of the dam failurz, the tailings pond
containes approximately 10 million tons of slimes ard solid materials and
approximateiy 2 - 8 milldon gallons of weter. Exact estimatss of the water
levels were not possible due to icing of the pord surface.

The spill relcased approximately 50,000 tons of slimes and solids and
approximately 2 - 2 miillion gallons of water over aporoximately a 60 acre
area. Because of extremely cold weather, the solids and slimes &id rot
move rapidly and the company was able to construct an emercency bern to
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contain the spill of all released solids, slimes and 1iquids on the company
property. There were no cffsite releases of radioactive materials.
Attached as Appendix B is a map showing the extent of the release.

At the time of the visit, clcan-up and repair operations were wel® underway
and approximately 20% of the contaminated ground had been scraped up to a
depth of 6 to 12 inches and transported to the site of an old and dry
tailings pile on the company property. Attached as Appendix C is a map
showing the areas adjacent to the dam break., These areas are identified as
areas A, B, C, and D. Area A was the area covered by liquids, area B was
the area covered by slimes, area C was covered by sands and slimes, area D
was also covered with sand and slimes. The cleanup operations had scraped
area A clean to a depth of six to twelve inches. The deepest penetration
of Tiquids into the soil had been determined to be twelve inches. The
material removed from area A was being placed on the old tailings pile.

The company estimates that areas A, B, and C will be cleaned up by June 1,
1977. Company officials were reluctant to set a date for completion of the
cleanup of area D. It is our understanding that the State will require the
company to complete the cleanup of areza D on a timeiy bases.

The company has retained the International Engineering Company of San
Francisco to assist in the cleanup and for the reconstruction of the dam.
This company has constructed a temporary coffer dam and is repairing the
main dam at the present. The estimated cost of the cleanup and repair is
expected to be in the order of $1,000,000. Mill operations, under strict
operating provisions by the State, have been restarted and tailings are now
being pumped to the west side of the tailings pond. The west side is
separated by a cike from the main pond area.

The State has had personnel in almost constant attendance during the clean-
up and repair operations and to monitor the current mill operations. On-
site and c¢ffsite well water sempling is in progress znd an offsite air
sampling program is being implemented. To date, there ha: been no indica-
tion of an acdverse impact on the public health and safety. Potable water
has, for a considerable time, been trucked in to residents in the area, not
because of radinlogical problems, but because of high mineral content, in
particular, selenium in shallow grouncwaters.

P groundwater protection plan agreement between the New Mexico Environ-
menta]l Inprovement Agency (MIEIA) and the United MNuclear--Homestake Partners
was executed on August 18, 1976. This agreement obligates the company to
construct a line of collection and recharge wells scuth and west of the
tailings pond. The purpose of the system is to achieve, through flushing
and dilution, a reduction in the selenium levels and other undesirable
constituents arising from seepage from the pond into shallow groundiaters.

It should be noted that a State representative met the NRC representatives
prior to departure for the site and reviewed the arca maps taken by the
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U.S. EPA at the request of the State. Following this preliminary review,
the group departed for the mill site. At the mill site, senior company
management and supervisory personnel and the Chief Engineer of the consult-
ant firm briefed the NRC representatives as to how the incident occurred,
the actions taken by company and consultant personnel, the current progress
on repair and cleanup, and the enginecring details of the reconstruction
work on the dam. This was followed by a visit to the area of the break and
direct observation of the failed portion of the dam and surrounding area.
Upon return to the mill site, a question and answer period was held.
Company officials as well as the engineering consultant were noted to be
cooperative and willing to provide answers to questions asked by the NRC
representatives. A visit to the Sonio Mill, recently licensed by the
State, was also made. The housekeeping and cleanliness at the Sohio Mill
was immensely superior to the United Nuclear--Homestake Partners Mill,

Background

The operaticn was originally licensed in the name of the Homestake--Sapin
Partners on March 21, 1957 and suhsequently amended to extend the term of
the 1icense for one-year periods on 11/18/57, 12/01/58, and 03/02/59. The
file contains a letter dated 06/29/61 from the Acting Director of Regulation
to Homestake--Sapin Partners stating that routine urinalyses for uranium

are not necessary and were no longer being required. The letter stated

that air sampling was now being required to bc conducted on a routine basis
during mill operations, A letter dated 01/09/62 regarding renewal of the
license requested additional supperting information from the company
including the following:

"Where retention systems such as levies, dikes, ponds, etc., are used
to prevent the release of liquid or solid waste containing radioactive
material to offsita areas, des¢ribe and submit an analysis of the
retention capabilities and intzgrity of the system, conditions which
might lead to accidental releases, the environmental effect of such a
release, and an outline of the inspection and maintenance program
designed to prevent such an accidental occurrence."”

The licensee replied on 07/21/62 and responded only sketchily to the ques-
tions asked. The license was amended on 07/0%/63 to extend the expiration
date to 06/30/66 and again on 09/06/66 to extend the expiration date to
08/31/67. 1t was amended on 12/09/68 to change the name to the current
name of United Nuclear--Homestake Partners. On August 18, 1968, a letter
was sent to the company pointing out that the original application had been
filed over 10 years ago and that a complete new application will be re-
quired prior to renewal. The renewal was issued on 02/08/71 for a five-
year term. New Mexico became an Agreement State on 04/03/74 with an ef-
fective date of 05/01/74, The company's current application for renewal of
their license was rejected by the State as being inadequate and the ccmpany
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has been given until May 1877 to prepare and submit an adequate applica-
tion. It also our understanding tha® the State may require the company to
cease the use of tailings ponds constructed of sands and to require the
construction of a new retention system composed, at a minimum, of compacted
earth,

An onsite radfation safety analysis conducted in July of 1963 by a license
reviewer stated, in regard to the tailings pond, that:

“Both solid and 1iquid wastes are totally contained at the site except
for 1iquids which may be lost through seepage. Since the land around
the site is virtually flat, the tailings reteri ‘on system was initial-
1y constructed by erecting an earthern dam appruximately 10 feet high
and enclosing a rectangular area 2,200 feet Ly 1,500 feet (approximately
76 acres). Tailing slurry is pumped to perimeter of the system where

a sand-slime 1iquid separation is made by use of truck mounted cyclones.
The coarse sands are discharged onto the earthern dam thus gradually
increasing its height while the fines fractions (slimes) and the
1iquids flow towards the center of the retention system for contain-
ment and recycling of the water, Due to heavy evaporation and the
recycling, the total quantity of stored liquids in the retention

system is small (approximately 2,000,000 gailons).

In support of his application for a license renewal, the licensee has
ubmitted a detailed description and analysis of the retention capa-
bility and structural integrity of the system. This description
included drawings of the layout, heights, top widths, side slopes, and
so forth, This information has been evaluated by the engineering
staff of the Fuel Processing Branch and appears satisfactory.

In order to evaluate the possible environmental effects of seepage,

the licensee has built a series of four wells topographically and
geologically below the retention system and monitors them on a periodic
basis for radium-226, thorium-230, and natural uranium. The well
nearest the retention system is sampled quarterly and the others are
sampled on a semi-annual basis. This program appears satisfactory."

The company's compliance history over the years has been less than satis-
factory. It should be noted an initial inspection, conducted in 1959 noted
health and safety deficiencies. These deficiencies continued on and off up
until the time the license was transfered to the State. Clear inspecticns
were noted in 1964, 1965, and 1969 by the AEC. The 1nspection cenducted in
1971 again noted noncompliance including some health and safety items. A
clear inspection was conducted in 1973 ?the last one by AEC). The last
inspection conducted by the State was made in August 1976 and again indicated
a number of noncompliance ftems.

-
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Incident Details

The incident occurred sometime between 4:00 and 5:00 a.m. on Saturday,
February 5, 1977. In appears that when the third shift came on duty on
February 4, 1977, the shift foreman and a tailings pond operator were
warned by the previous shift personnel that the slimes being pumped from
the north cyclone truck were in danger of running over the bank, and in
fact, some had already done so. The north cyclone truck was located on the
north end of the east side of the the tailings pond. The tailings pond
operator then went to the top of the dam to shovel sand up on the dam to
hold back the siimes, At 1:00 a.m., the cyclone truck was moved forward a
short distance. Reportedly, the shift foreman and the tailings pond
cperator were maintaining close observation on the pond levels. At 4:30
a.m., the tailings pond oper»tar reported to the ioreman that operations
should be shifted to tne south side cyclone truck. The foreman then sent
the operator to check the south truck to see if fresh water was being
discharged, inasmuch as fresh water 15 used to pump the discharge line free
of solids when a tailings discharge 1ine has been shut down for any period
of time. It should alsc be noted that clean water is pumped continuously
through the lines to prevent freezing in the winter months. At this point
in time, shift personnel noted scme trouble with a pump in the south
discharge 1ine pumping station due to a sand lock. It took approximately
40 minutes to free the pump. A subsequent examination of the pump reveaied
ther2 was a one-inch by three-inch hole in the common side of the the two
compartment pump thus allowing slurry from the north side pump to enter the
south side discharge compartment. According to the shift foreman, he
checked to see that the obstruction had been cleared. The operator was
then sent to the south side cyclone truck to see if everything was working
properly. On her way, she noticed that a section of the dam appeared to be
wet and reportedly, she returned immediately to the pump house to tell the
foreman, By this time, slurry had been started through the south pump and
discharge system. The operator and the foreman then drove to the south
side of the dam and found a large flow of tailings flowing down the bank of
the dam and crossing the company's road around the pond. The operator then
went to the south cyclone truck and found that the discharge hose was
pulsating, but that no slurry was reaching the cyclone. While this was
happening, the foreman called the General Operations Foreman (GOF). The
review of the telephone log showed that the call was made at 6:00 a.m. It
was later learned that the Dresser coupling on the hose had separated thus
allowing the high pressure discharge from the hose to cut into the dam.

According to the GOF, he instructed the Shift Foreman (SF) to shut the mill
down. He then called the Assistant Metallurgical Superintendant (AMS), the
Operations Foreman (OF) and the Labor Foreman (LF). The LF then cailed in
members of the labor crew. The GOF arrived at the site at approximately
6:20 a.m. and drove tc the tailings dam to assess the damzge. Finally
realizing that a major incident was occurring, he returned to the mill and

S > ——r ¢ ot .
g - A SRR et v - W A — —— N - WY ———— i ——




ordered heavy equipment such as front end loaders to start constructing an
emergency berm to contain the slimes, sands and water on company property.
The equipment arrived at the site at approximately 7:00 a.m. and started e——
building the earthern dam south of the old inactive tailings pile. A map ———
| of this area is attached as Appendix B. The GOF then returned to the dam
‘ break and found slurry still discharging cut of the end of the pipe where

the Dresser coupling had separated. He then returned to the mill and
instituted an emergency shutdows. It appears that the tailings pumps were
f actually shutdown at approximately 7:30 a.m. The plant General Manager
(PGM) was notified of the incident at approximately 7:10 a.m. by the AMS.
The AMS informed the PGM that a break in the dam had occurred about 5:00
a.m., that water and slimes were flowing out of the embayment, and that he
y was constructing emergency dikes to contain the spill on company preperty.
' The PGM arrived at the plant around 7:25 a.m., went directly to the site of
the break, and noted that the breach in the dam was now approximateiy 200
feet across the top and formed a V cut almost to ground level. He ordered
up more heavy equipment such as dozers and loaders to push up a big pile of
sands to try to cut off the fiow through the break.

E State and Company Actions

The State maintains a field office in the Grants area currently staffed by
two professionals. One persoun is assigned full-time to mill operations and
the other assigns 50% of his time to mill operations and 50% of his time to
environmental considerations in the Grants area, Additionally, two ad-
ditional professionals have been devoting essentially fuil-time to the
incident. Significant input of professionsl time was also provided by the
Radiation Control Section Program Manager and the Chief of the Occupationa!
Health and Radiation Protection Division.

— s —

The State first became aware of the incident upon receipt ¢ a call from
the company attcrney on February &, 1977, The resident inspector became
aware of the incident on the morning of February 7, 1977. re imnediately
verified the occurrence of the incident with his supervision in Santa Fe.
He then went directly to the mill site arriving at approximately 9:00 a.m,
He took eight photographs and reviewed with ths PGM the probable causes of
the incident and tne courses of action to be taken by the licensee to
correct the situation., He then contacted his supervision and gave them an
oral report,

According to the State inspector, he considered the treak in the cam
structure to be substantial., He was able to see the V-shaped breach from 2
distance of approximately 2 miles away while still enroute to the site. He
estimated that the height of the dam at this point to be about 70 feet with
the width of the breach to be approximately 250 feet across extending
approximately 300 to 350 feet through the dike to the pond area. At that
time, 1t appeared that the flow out of the pond was in the order of S0 to
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7% gallons per minute. An area up to 60 acres appeared to have been
inundated. Company officials at that time estimated a loss of material
(1iquid and spolid) from the pond to be about 150,000 tons. This figure
supposedly included appeoxinately 5 to 8 million gallons of water., The
flow of liquid continued until February 17, 1977 authough at a much lower
rate.

The inspector's orsite appraisal of the situztion indicated thet-all of the
14quid effluent had been contained on the company property by the newly
constructed berm (four feet high). The greatest amount of water was noted
standing between the old tailings pile and the active pile and along the
toe of the dam and the general area of the decant ditch. There was one
area where the liquid (not slimes) reached to a point about 30 feet from
the property 1ine.

The inspector noted emergency repair operations underway and environmental
samples being collected by company personnel, State personnel from the
Water Quality Section of NMz(A recommended that samples be obtained from
the wells of the first row of residents in the nearest housing area.
Anaiyses were to be made for $0“, Na, Se, Mo, Ra?26, and Ra?2®, These
samples were ¢o'llected on February B, 1977, Results will be forwarded to
the Office of State Programs. Prior to the spill, Ra?2E levels in well
waters had average 30 pCi/l1 and 400 pCi/1 in unrestricted and restricted
areas, respectively,

On February 8, 1977, the Chief of the Design and Construction Section of
the State's Engineers Office surveyed the dam site. His opinion was that
the dam had not failed but had been washed out from the top and that tne
west section of the pond was ~til] stable and useable. The State inspector
met with the PGM and with the detallurgical Superintendant (MS) and asked:

1. How long will it take to repair the breach so as to completely
stop the loss of pond material,

How long would it take to be totally repaired?

How long would it take to complete the cleanup operation?

S W

How much top soil vi11 be removed and where will it be plazed?
§. How much material actual , ieft the confines of the pond?
6. What are the plans for operating again?
7. Will the company perform a tailings dam stability analysis?
At this meeting, the State inspector furnished the company officials with a

copy of NRC Regulatory Guide 3.11, "“Des.gn Stability of Embankment Reten=
tion Systems for Uranium Mills.
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The conditions refered to in the order resulted from the recommendations of
the State Engineer's Office and were as foliows:

1. Maintain a free board of at least five feet at all times, free
board being ‘the vertical distance between the water surface and
the embankment crest.

2. Maintain a beach of at least 50 feet at all times between the
vater surface and the embankmnent crest.

3. Maintain the water level at the tailings pond west cell within
plus or minus 0.5 foot of that now existing.

It was the opinion of the State Engineer's Office that the condition of the
west cell was adequate for the storage of tailings subject to the above
restrictions,

The State inspector visited the site on February 11, 1977 and noted tha*
there appeared to be an error or a misrepresentation regarding the water
levels on the west pond. The inspector immediately contacted his super-
visor. His supervisor immediately came to the site and verified that the
company had nct adhered to the half-foot water level restriction., At a
subsequent meeting, the above criteria was mocified inasmuch as the half-
foot Tevel restriction did not permit enough water for an decanting and
recycling of the water system. The Orcer of February 11, 1977 was then
modified to incorporate the new operating criteria.

In response to the NMEIA Order of February 11, 197/ and amended on 2/17/77,
the company submitted a cleanup and repair schedule, confirmed a 24-hour
surveillance of the ponc crest and tailing discharge 1ine was being initiated
and that additioral personnel had been assigned to do this, changed the
Dresser couplings to Naylor quik-lock couplings on the discharge hoses,
instructed the plant perionnel to immediately initiate an emergency plan
shutdown at any time serious errosion of the dikes occurred or water levels
are noted to be excessive in the ponds. It also stated that new instructions
were being prepared for p'ant personnel, alarm systems were being installed
on the pumps of discharge 1ines.

The repair schedule to be followed by the International Engineering Company
of San Francisco was noted to be as follows:

1.  Eliminate a1l flow of water into the washout gulley by pumping
from the pond behing a temporary coffer dam.

2. Install a permanent concrete plug at the upstream end of the
steel pipe in the bottom of the gulley.
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Construct work dikes out from the toe and perpendicular to the
crest of the main damable sides of the gulley.

Remove all slimes and soft or lovse soil from the foundation at
the down stream toe of the gulley.

Place a st bilizing layer of clean rock-fi11 in the foundation--
the depth of the rock-fill layer to be dependent upon the consistency
of the foundztion and the depth of the excavation. The rock-fill
:o be placed in 1ifts with maximum thickness no greater than two
eet.

A gravel drain to be placed on top of the rock-fill stabilizing
layer. The material should be placed in 1ifts with thicknesses
no greater than 15 inches. The drain thickness to be at least 3
feet.

Material from 2 suitable borrow area to be placed on top of the
gravel drain., The material to pe free draining, if possible, and
placed in 12 inch layers and compacted,

As the stabilizing toe berm and buttress fill is befng constructed
at the down stream end of the washout, foundation cleanup work in
the ?u11ey is to be extended upstream toward the axis of the main
retaining dike, This work will require the removal of portions
of the temporzry coffer dam.

For the final “closure" between the temporary coffer dam and the
buttress fil1l it may be necessary to use dump rock-fill,

A1l material in the buttress fiil and the washout plug will be
placed in layers no greater than 12 inches and will be compacted
by a bulldozer.

The extent of the overlap of the buttress fill on each side of
the washout to be determined at a later date by the engineer.

The proposed repair schedule was noted to bz as follows:

1.
P

By two days--eliminate flow into the gulley.

By three days--the concrete plug to be installed in the lower
pipe.

By eight days--rock-fill to be pilaced in the toe.

By ten days--the'gravel drain to be implaced.

-10 -
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§. By thirteen days--the buttress fi11 is to be in place and cnn-
struction of the rock-fil1 closure complete.

6. By seventeen days--the buttress overlap to be completed.
At the time ¢f the NRC visit, item four was in progress.

Additional actions of the State were to request assistance in obtaining
aerial photos of the area. Copies of these photos, which were taken by the
USEPA, are being obtained for OSP files.

Additionally, the State has sent letters to all mill operaters in the State
informing them of the incicent and requesting, as appropriate, for specific
mill operations, the following information:

1. An analyses of the potential hazards to the public health and
safety and property damage associated with a break in the dam in
which 1iquid, s1imes and associated eroded sands that are impounded
by the dam are released.

2, A description of existing and planned measures and systems which
would prevent the released materials from leaving your property.

3. A description of existing and planned measures and svstems which
will prevent failure of the dam by washout due to a break in the
slurry line.

4. A description of the cleanup and reclamation of the area affected
by such a failure.

It was noted that licensees were required to reply within 30 days. It was

also noted that the State is obtaining reports at weekly intervals frem the
licensee regarding the water levels in the west pond area including information
on the extent of the beach area. An example of the weekly report is attachcd
as Appendix C.

Envirnnmental Aspects

The housing areas adjacent to the mill appear, for the most part, to be
composed of trailers and/or weather beaten shacks and houses. The area is
without a central water supply system or central serverags system. MWells

on the progerty of the residents in the area tap the relatively shallow
aquifer in the Chinle Formation. These aaquifers have been contaminated

with undesiratle minerzls and chemical radicals presumably from the mill
operation. The selenuim content in this aguifer has been the most significant
factor in not using well water for potable purposes. The mill cperators

truck in potable water for the area residents.
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he areas adjacent to the mill site appear to be devoid of vegetable gardens
" truck farms. Vegetation is the areas appears to consist predominately

'f sage brush., During the tour through the area meat and milk producing
nimals were not seen.

"o mi11, over the years, has a history of poor housekeeping. Seepace
rom the pond area has been allowed to dry although the mill operators claim
"at the seepage fs collected and p mped back into the pond area.

1/ insult to the enviromment resulting from the tailings spill would be
Ffficult to differentiate from the environmental insult that has resulted
vom 19 years of mill operations.

111 Licensing In New Mexico

"“ior to acceptance of a formal application for authorization to operate a

‘~anfum mill, the staffs of the applicant and the Agency meet to ensure

'vat all necessary information will be included in the application. The

plicant is provided with information describing the licensing procedure,
arious regulatory guides, and other material that indicates acceptable
sign and operating procedures.

"2 application must include data relevant to employee and public health
1 safety and envirormental impact. State and Federal Agericies are
“/ited by letter to review and comment on the application. The review is
“ardinated with State personnel in the Air Quality, Water Quality, and
1id Waste Divisions.
' llotice is published in various newspapers in the State which invites
ments from the public.

~rrently, the status of uranium mill operations in New Mexico in that in

2 3 years since New Mexico became an NRC agreement state one new mill
":H10) has been licensed, thre operating mills and the one IX plant are
esently in the license renewa| process, and another new mi111 application
~uited Nuclear Churchrock) is undergoing finaT €vaTuation. An applicaticn
“'r a new 1X plant has been received recently, Mill applications from at

3t five companies (Phillips, Gulf, Ranchers, Exxon, and Conoco) are
rvected within the next two years. About 12 requests for mill license
"“Tication information packages have been received from various engineering

. consulting firme which indicztes additional license activity in the

a7 future in New Mexico.

" present, the NMEIA has included the following license condition on the
“ly Ticensed SOHIO mill operation:

“"Approved waste generating prucesses and mil) tailings management
practices may be subject to revision in accordance with the conclu-
stons of the final generic enviromienta) impact statement presently
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being prepared by the U.S. Nuclear Regulatory Commission (refer to the
Federal Register, 41 FR 22430, June 3, 1976) and any related rule
making."

This same license cendition will be included in any future licenses issued
by the "MEIA. Since the other uranium mill companies (now operating or
expected to operate in the near future) have applied for either a license
renewal or a new license, all uranium mill operations in the State will be
subject to the above condition in tha near future.

New Mexico 1s also concerned with the stiructural integrity of tailings
dams. The NRC presently requires applicants to provide extensive analysis
to demonstrate that proposed tailings dams meets certain structural
criterfa. It is the intent of the NMEIA radiation licensing section to
also adopt this practice. Since the NMEIA does not at present have the
necessary expertise in the area of structural dynamics to evaluate such an
analysis it is exploring the possibility of either (1) retaining a
consultant (2) obtaining assistance from the State Engineer Office or (2)
obtaining assistance from NRC.

A New Mexico mill inspection consists of a tour of the facility (including
the tailings area), independently measuring radicactivity at various loca-
tions within the mill and at its boundary, checking the company's radiation
monitoring and effluent contrel equipment, a thorough examination of the
company's employee radiation dose records and effluent monitoring data
(incluaing independent radiological computations as a check on the company's
radiological dose ca1cu1ationsg. and a conference with the company's mznage=
ment. The inspection is followed up by & letter to management listing

items of norcompliance to which the company must respond within a specified
period of time describing its corrective actions. The corrective acticn
program is evaluated by the NMEIA staff and communication continues between
the NMEIA staff and the company until the noncompliance items are corrected.
If the company refuses corrective action or does not carry out the cor-
rective action program in a timely manner, the case is brought before the
Environmental Improvement Board for enforcement proceedings.

The actual inspection of a mill requires several days with several NMEIA
staff members participating in the inspection. The preparation for an
inspection and the resulting follow-up activities generally regquires
severa) weeks of staff time with the possibility of more time required if
problems are encountered.

It should be pointed out that each mill conducts periodic radiolegical
surveys at various locations within and at the facility's boundary for the
purposes of assessing employee radiation dose and verifying that effluents
to the environment are less than maximum permissible concentrations in air
and water as specified in the NMEIA Radiation Protection Regulations.
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Records of these surveys are examined by the NMEIA staff during inspections
and the accuracy of the surveys checked by making independent samples.

MRC Assistance

The Office of State Programs has, with the assistance of the FPFB, provided
two weeks of on-the-job training for one NMEIA staff member, one week of
training in uranium mill licensing and inspection for two additional NMELA
members, and technica)l assistance on the review of applications for licenses
for uranium mill licenses.

Additionally, the OSP has, with the assistance of IE made arrangements for
techriical support in the analyses of onsite and offsite envircnmental
samples at the United Nuclear Homestake Partners mill following the recent
failure of the tailings pond dam.

Ernest Resner

Senior Agreement State Specialict
State Agreements Program

Office of State Programs

T
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Appendix A

List of Attendees

NMEIA:
A. Topp
T. Buhl
UN<HP:
P. M. Price, Plant General Maanger
E. Kennedy, Environmental Coordinator
R. Madsen, Mechanical Engineer
J. Jones, Mill Metallurgical Supt.
Dr. €. S. Smith, Int. Engineering Corp.
NKC:
L. Beratan - SD
J. Chen - 8D
L. Heller =~ DSE
T. Johnson - DSE
J. Kane - DSE
E. Resner - QOSP
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November 7, 1979

Mr. Cubia Clayton

Bureau Chief

NM ENVIRONMENTAL IMPROVEMENT DIVISION
P. 0. Box 968

Santa Fe, NM 87503

Subject: NECR TAILINGS IMPOUNDMENT

Dear Mr. Clayton:

To ensure compliance with NMEID letters dated October 23 and
October 31, 1979, and the NRC Order dated October 26, 1979,
the following documents are forwarded for the week of

operation October 27th through November 3rd, 1979.

1. Sergent, Hauskins & Beckwith weekly report to the
New Mexico State Englineer.

2. Aerial photograph of the tailings Impoundment area
taken October 27, 1979.

3. Summary sheet of the freeboard levels in the northern
and southern cells and the borrcw pit area.

L, Analysis of water samples from two monitoring wells.

6, Daily inspection sheets for starter dam, north and
south cross dikes.

The detailed water budget for the pit is not included in this
report as your letter of October 3ist was not received until
November 2nd.

Cleanup operations in the arrovo and the Rio Puerco are
continuing.

Sincerely,

‘ .
S, W SR

H. J. Abbiss, P.E.
Vice President
Environmental and Safety Services



1.1
SERGENT' HAUSK|NS & BECKVJ'TH CONSULTING SOIL AND FOUNDATION ENGINLERS
1

APPLIED SOIL MECHANICS © ENGINELRING GLOLOGY ® MATERIALS ENSINLELAING

§ OWAINE SERGENT, P 8 JOMN B HAUSRING, * £ SESPGE ® BMCAWITH, P (L
SALE ¥ SLDLNEGP. P K SGHAENT D BOOTH. * L BENMY L MEMILLAN. * L
BUD WOODWARD

November 6, 1979

~tate of New Mexico SHB Job No. E79-1096
Natural Resources Departrent

Water Resources Division

Bataan Memorial Building

Santa Fe, New Mexico 87503

Attention: Mr. S. E. Reynolds
State Engineer

Re: Church Rock Tailings Dam
Church Rock, New Mexico

Gentlemen:

Transmitted herewith are (1) liguid surface elevations of
the north, central and southern cells as well as the borrow
pit, (2) readings on the piezometers installed in the north-
ern and southern cross dikes, (3) horizontal and vertical
measurements on the survey monuments installed in the
northern and southern cross dikes and the starter dam, and
(4) readings on the EKall Hydrostatic Pressure Cell Piezo-
meters (HPC-7's) installed on the downstream side of the
existing starter dam, These data are for the week ending
November 3, 1979.

REPLY TO: 2821 GIRARD BLVD. = E. ALBUQUERQUE. NEW MEXICO 87107

PHOENIR TUCSON ALSuQuUErOUE €L PASD
1802) 272 0048 (80E) BRADIDD (803) 342 0008 ‘918 B9800



POND LIQUID SURFACE ELEVATIONS

DATE NORTH POND CENTRAL POND SOUTHERN POND BORROW PIT
09/06/79 £956.4 6954.4 6953.4 -
09/13/79 o= e 6953.1 .-
09/20/79 6955.8 £954.0 6952.7 -
09/24/79 6955.6 6954.0 6952.7 ---
10/01/79 6955.3 6953.7 6952.5 .-
10/08/79 i .- 6952.2 ---
10/11/79 6955.0 6954.6 6952.2 “--
10/17/79 6954.6 6953.6 6951.9 cow
10/21/79 6954.6 6953.1 6951.8 em
10/23/79 6954.6 6953.9 6951.3 o=
10/24/79 6954.6 6953.5 6951.5 e
10/25/79 6954.7 6953.4 6951.4 cme
10/26/79 6954.7 6953.8 6951.7 ---
10/27/79 £954.6 6955.0 6951.6 Sl
10/28/79 6954.6 6954.0 6951.6 .-
10/29/79 6954.6 6954.3 6951.6 -
10/30/79 6954.5 6954.4 6951.7 6939.2
10/31/79 6954.5 6954.8 6951.6 £939.6
11/01/79 6954.5 6954.7 6951.6 6939.9
11/02/79 6954.5 6955.2 6951.6 6940.5
11/03/7%9 £954.4 6955.5 6951.5 6940.7
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OPEN WELL PIEZCMETER READINGS
PIEZOMETER READINGS*

DATE $P-1  §P-2  §P-24  §P-3  NP-l1  NP-2
07/18/79 12'g" .- 170" 10'o0" 10' Q" 10'0"
10/09/78% iR o - 3'9" *x 14'3" *x
10/12/79 11'8" -- 9'9" 1212 14'3" 11'8"
10/20/79 11'8" - g9'9" 12' 2" 14' 3" il 3
10/22/79 10' 3" - 10'3" 10'0" 130" 13'6"
10/26/79 11'8" - gL 9'4" 9'9" 12'9"
10/29/79 2’5 9'9" 10' 7" 9'g9" 13'5J 20" 4"
11/02/79 12's" 10'2" )8 B 28" 138" 20'4"

* Depth to liquid from ground surface
*¥* Destroyed - reinstalled 10/12/79

SERCENT, HAUSKING & BECKWITH

“)
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QCC(HQOH ‘? associates, inc.

engineers ciid p{'ar‘nens 79064

November 6, 1979

United MNuclear Corporation

Real Estate and Facilities Division
4801 Indian School Road
Albuquerque, New Mexico 87108

ATTN: Robert G, Patterson
Gentlemen:

Enclosed herein are the most recent results of the monitoring survey for the
tailings dam at United Nuclear Corporation's Church Rock Mill site. This
data contains results from monitoring run number 5, The tabulated data pro-
vides slope distance and vertical mezsurements to 29 monitoring stations
placed on the existing tailings dam and cross dikes, Distances are taken frec
five primary control monuments in the dam vicinity. Section A of this report
contains a tabulation of slope distances measured by field survey, Section B
contains a tabulation of relative distance change from the base reference at
run number 2, and Section C contains a tabulation of elevation data.

Elevations contained herein are based on spirit level measurements from known
bench marks., Accuracy of elevations is plus or minus three hundredths (20,0:
of a foot, Distances shown herein are tzken from electronic distance meter
me2surements, Run numbers 1 and 3 have distance accuracies of plus or minus
four hundredths (:0.04) of a foot. All other runs have distance accuracies o
plus or minus three hundredths (20.03) of a foot.

The monitoring survey is set up to allow for periodic remeasurement of distan
and elevation data, A remeasurement cycle can be completed in approximately

three (3) days. We believe that the mon1tor1ng survey will be sufficient to

measure any movement of the dam,

Sincerely,

SCANLON & ASSOCIATES.» INC.

Clifford E. Anderson
New Mexico P.E. & L.S, #6472

cc: Sergent, Hauskins & Beckwith
U.N.C. Church Rock Mill

PLLasE BiPLY 10!
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SECTION A

Slone Distances
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r PLeew stely

2i00Q

INSTAVMENT STalICN A7

Rt

RUN MO, 1 2 3 4 ) it
* lmsrAagucnt| HP- 3805 HP~-3508 . HF-3808A | HF-3303A
1€ 8-16~79 9.18-79 10-20-79 1C-27-79 11-1=79
LM 2:35 P.M. | 10:30 AM ¢ 4:30 P.M. | 5,10 P.M.
i
WM, 4.99' 4,35 v 4,35' 4.36"
f ATHER P.Cldy C-5]| Clr.,0-10 " d cir, 0-
| jusame £ - . —
C L TEwme, d 66°F 40°F
PRESS. 7025. 10 7000 " 7025.10 | 9028.30
I L] . Ll L
l CCRR, 57 pem Adat
$.0PE DIST. | SLOPE DIST. | SLOPE Oi1ST. | SLoPE 01ST. | store oisT, | siope oist. | 8§
| *g* . 4012.272 o 4012.270 4012.281
[ B 1491, 49 1491. 480 . 1491.501 | 1491.503
1308.09 13C8.081 . 1308.099 1308.123
-l si0 1130.26 | 1130.138 . 1130.150 | 1130.177
s 960,68 960.648 o 960,666 060.694
$i2 807.59 807.554 . 807.579 807.563
{1 " . 2096.9241 » 2096.940 2096.927
{
(
|
[
|
|
|
|
-

# NO MEASUREMENT
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INSTALVENT STaTion M

1"-.'8'4‘-"3‘” e s et oo - e
oY MO, W 1 2 3 4 5 r
| jreiAsET ) HP- 3908 KF - 3808 . HP=3508A HP- 23023
€ g-16-179 9-18-79 10-20-79 10-27-79 1.2.79
TiME 4:00 P.M. | 12:00 P.M, . 3:30 P.M. 2:30 P.M.
WM. 5.42' 4,63 . 4.63' 4.63"
WEATHER .Clédy.5-15 Flr.wm.0-10 . o
. Bu'. - 720’. . . 48.
FRESS. 6990, 72 6900° . 6290.72 €240.72
; CCAR, . 623cpm . * 60 pom
| SLCPE DIST. SLOPE OIST. | SLOPE DIST, | SLOPE O1ST. | SLOPE OIST. | SLOPE DisT | S!
"o * . ' 2054.627 | 2054,.650
¥ "o . 2150.228 d MCNITOR STA. "1* | HAS BEEN LC
‘| s 1353.27 1353.278 . 1353.298 | 1353.309
1 59 1452, 46 1453, 494 . 1453.527 | 1453.527
510 1571.90 1571.923 . 1671.943 1671.933
l S 1706.91 1706.932 h 1706,945 1706.942
(' s 1853, 37 1853.415 * 1853, 465 1853.481
" . 2096.810 . 2096.816 2096.807
Nl
|
|
b
l ]
' |

* N0

MEASUREMENT
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INSTRUMENT STATICN N
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IMSTAUMENT HP=- 3805 HP-3808 HP=-23808 HP~3208A | KF-32C2A .
JTE 8-16~79 9-18-79 10-20-79 10-27-79 11-2-79 ]
TIME 11:00 zwm 3:30 PM 11:30 AM 1:00 PM 1:30 P.M. &,
M. M, 5.33 4.58' 4.58"' 4,58' 4.58'
WEATHER Cl,¥m,0-5 F1,Wm ©-15 | Cldy 20-45 .
() =)
| TEMP, . 78 F 57°F 48°
FRESS. €£296,27 €960 6996' 6296,27 6996, 27
CCAR, * 71 ppm 60 ppm . _6n _pom L
SLOPE DIST, SLOPEC DIST, SLOPE DIST. | SLCPE ODIST, 1;7.0’; DiST, PE DIST,
Nyt * 1580,233 1580.202 1580.234 1580.223
NI 1332.96 1332.966 . 1332.966 1332.978
| N2 1286,52 1286.521 ¢ 1286,520 1286.527
N3 1281.70 1281.687 . 1281.701 1281.692
Na 1306.56 1306. 565 * 13C6.577 1306.572
NS 1362.64 1362.648 » 1362.658 1362.657
|__$01 1290.10 1290.092 1290.078 1290.086 1290.097
02 1203.63 1203.639 1203,.636 1203.649 1203.653
03 1052.72 1052.638 1052.€666 1052.635 1052.635
504 933.96 933,958 933.952 933,968 933.966
$08 £49.14 849,129 849,094 849,114 £49..19
NDI 1183.85 1183.925 1183.922 1183.937 1187 044
ND2 1099.10 1029.086 1099.0C868 1099.106 1099.096
ND3 935.91 935.904 935,898 ' 935.921
"o" . 933.896 933,892 933,903 933,901
|
|
\
I~

#* NO MEASUREMENT



LU Seil, ey

Tieh - « taakhy b g
Byb.iuisl, AN MTHQ INCTAUMENT STATION -0. JC8 0. —réjéb
r*ﬁ-'-ﬂc‘-! R = e s
PUN N0, 2 3 5 '
#STALMENT| 1ip=1508 | HP-3808 | up-3805 AP- 1522 | np-38-2A 5
ATE g-1£-79 2-18-79 10-20-79 10-26-79 | 11-2-78
TE 8:20 AM 2:30 PM 1:152m 10745 AN | 9:15 AN
M, 5, 55" 4.76" 4,76’ 4.76' 4.76'
(WEATHER | Pain 0-S €1, wWme-10/Cldy 20-45 | C1., 5-15| ¢1., 0-5
TE P, 64°r 78°r 60°F 60°2 40°F
PRESS. 7007. 76 £980 7008' 7007. 76 7007, 76
CCRR, . €980 60 ppm 67 ppm £6 pom
SLCPE DIST. | SLOPE OIST. | SLOPE 0:ST. | SLOPE DiST.| SLCPE OIST. | siorE orsT.
"N 934,01 934,011 933.996 934.016 94.009
NI 1229.77 1229.761 » 1229.750 1229.755
N2 1061. 80 1061, 802 . 1061, 801 1061.787
N3 914.26 914,250 . 914,237 914,252
Ne 788. 76 788, 729 . 788. 712 788. 737
NS 700. 87 700. 835 * 700. 842 700.844
NE 661,92 661.875 . 661.881 €61.391
NT 683,22 §83.191 * £83.194 £83.208
] 757. 38 757. 347 » 757. 345 757, 263
N9 758, 32 758, 289 * 758,292 7538302
NIO 761.83 761. 800 . 76).804 761.815
NI 817,52 817,498 . 817.502 817.507 1
NI2 861.14 861.120 . 861.119 861.121
L_ni3 918,35 918,335 . $18, 333 918.347
T N4 ©77.68 977,672 . 977.678 977.695
NIS 102,785 1032, 741 . 1032.744 | 1032.753
N'6 1068. 29 1068, 282 ’ 1068,283 1068.287
$0) 1286.04 1286. 044 1286.006 1286.022 | 1286.014
|__s22 1256. 80 1256.308 | 1256.784 1256.803 | 12¢8.703
| _<pa 1249.18 1249.167 1249.084 1249,066 1249.072
$na 1283, 33 1283.270 | 1283.270 1283.289 | 1283 275
| eos 1351.2 1351,283 | 13%1.250 1351.259 | 1351.269
! _npt £29.03 622,000 628,296 6£8.993 689,002 |
D2 €28, 30 $98. 257 98, 252 598,258 £0F. 266 |
ND3 4:8. 34 428.277 428, 27 2:8.270 28,284 ,
“p* 1032, 86 1032.911 1032, 882 1032,369 | 1032 807 |
l
|

* NO MEASUREMENT



|
|

|

Rl

 ——
.

e .

" o - - O " - -
BLb.eatBul, AN 8110 INSTRUMINT STATICN “P" JUB NO. :i—,,:’
y - [mmxmﬁm:_r;—zz--:
' AUN NG, .__1 .L 3 4 w—— 3 ---. ool e
lugzawent| up-3508 | ip-2308 - KP=250EA_ | ipodeoeh |
ATE _8-16-79 9-18-79 16-20-79 | 10-27-79 | 131-2-79 -
| TIME 8:00 AM 1:15: FM i 11:00 AM 12:30 PM
MM, 5.41° 4,37 . 4.37° 4:37
WE ATHER Pt Cldy0-5 | C1,KkM 0-5 . *
i 70°F 76°F . . 43°F
PRESS. 7048. 26 7020 7048, 26' 7048.26
CCRR. .. 72 ppm » . 57 ppm
TSLOPE DIST. | SLOFE DIST, | SLGPE DIST. | SLOPE DisT, SLCPE O'ST. | SLoPE DisT | ¢
"N * 1580, 485 . 1520.4%8 | 180,495
NG 1509.61 1509.554 . 15C9.553 1509.557
NT _1399,13 1299.078 . 1399.071 1399.079
NE 1308.77 1308.721 . 1308.730 1308.724
| N9 1142.25 1142.196 . 1142.198 1142 198
NID 959.64 959,552 . 959.556 959,554 |}
NI I 786.06 785.950 . 785.963 785,953
NI 703.83 703.712 * 703.722 703.718
NI S £31.16 631.029 . 631 035 631.027
N4 $61.86 261.711 ¢ $61.732 €61, 725
NIS 492. S0 492, 325 . 492,336 492.335
N6 412.50 412,296 . ‘ 412.310 412.312
“0" . 1033,229 » 1033.22 1033.238
|
=

L — g—

L

* NO MEASUREMENT
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: BCUB PLAMLILVANA CoRCLE, NE
A b ovLtouE, WM 8700
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KLTOA SIATICY RILATIVE SratnGl
INSTRUIAENT STATION "

LOCATICN Ly Bon
OB M0 19284

INSTAUMENT LOCATICN

lq'.m 0. ! 4 - Sl 4 S 6 i
( 'mg 8-16-79 9-18-79 16-20-79| 1£-27-79 11-1-79
e ReFERENCE * * RELATIVE CHANGE
MUMBER DISTANCE
"o . 4012.272 . -0,002 +0.009
[‘ s8 1491. 4580 * +0.021 +0.021
. se 1308, 081 * +0.018 +0.042 i
| S10 1130, 138 ¢ -0.025 +0.042
[ sl 960,648 ’ +0.018 +0.046
$12 807,554 . +0.02% +0.009
[‘ "M 2096.941 . ~-0.001 -0.014
i
|
|
}
Nl
| 1
‘ ]
* NO MEASUREMENT TAKEN
g # % PLUS INDICATES DISTANCE LWAY FACM INSTRUMENT LOCATICN MINUS INDICATES DISTANCE TCWA
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BL58 PONNITLrana C2CLL,
ALTL3uleIUL, Ne ATHO
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INSTRUMENT STATION

“u”

......

JC8 4O 12734

P FRrETT . B Bl il SolRETSS 3w e THY T8 Bl WSS TS
auUy HO. | 2 3 - ] ] & :
a1 _e-ie-79 | 9-18-79 10-20-7 10-27-79 | 1i-2-18 | _
e RES ESENCE * % RELATIVE CHANGE
MLV IER DISTANCE
| Age * * * P0S4.627 REF| +0.023

“ge 2150,228 " MCNITOA STA. "I EAB BZIN LOST
58 1353,278 . +0.020 +0.031
59 1453,494 . +0.033 +0.033
$10 1571.923 . +0.020 +0.010
S11 1706,932 . +0.013 +0.010
s12 1853,41° . +0.050 +0.066

" 2096,810 . +0.006 -0.003

1
| | ik |
' 1
[

#* NO MEASUREMENT TAKEN

* % PLUS iN
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INSTRUMEMT LOCATION

NAY FAROM INSTRUMENT LOCATION. MINUS INCICATES OISTANCE
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BLS8 suNNLUNE A Gt MK MOl IGR STAlIG FELATIVE Sran ok :;C'd.i_;;:'--:.-
ALpvduisour, we aTie INSTRUMENT STATION “K™ Pl
e i S ARk o5
m'; N0, ! ? 3 l 4 5 6 I
LAl 8-16-79 9-12-79 16-2¢-79 | 10-27-79 11-2-79 ]
""(&'" ngfggéz * » RELATIVE CHANGE
HULAER DISTA
o 1580.233 | -0.031 +0.001 -0.010
N1l 1332.966 L 0.000 +0.012
N2 1286.523 . ~0.003 PR
N3 1281, 687 . +0.014 L8 o
N4 1306, 565 . +0,012 +0.007
NS 1362. 648 ’ +0.010 +0.009
sD1 1290,092 «0.014 -0.006 +0.008
,_.522 1203.639 -0.003 +0.010 +0.014
§D3 . 1052.698 -0.032 -0.063 ~0.063
|_so4 933,958 -0.006 +0,010 +0.008
|_SDS 849,129 ~-0.035 -0.015 ~0.010
NDL 1183, 925 -0.003 +0.012 +0.019
ND2 1099.086 +0.002 +0.020 +0.010
ND3 935,904 -0.006 * +0.017
| o 933,896 -0.004 +0,007 +0. 0058

o e

o B e b B |

®* NO MEASUREMENT TAKEN

#* % PLUS INTICATES CISTANCE AWAY FROM INSTAL

INSTRUMENT LOCATION

YENT LOCATICN. MINUS INDICATES DISTANCE TCALR
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U ames reusivnaa Genig, wE MO SIATION RELAIIVE CHANGE LOCATION 235
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2.2 T TR BB AT T THE PRSI e g USRS T i e G e 2 et
ayv ve, 1 2 3 ]_ 4 s 3
;e le-15-79 1 3-18-79 10-22-79 | 10-27-79 | 11-2-79 RO
o g RES £ AEnCE * % RELATIVE CHANGE
e BEIR DISTANGE
e o 924,01 -0.015 #0.005 | _-2.002
N1 1229.761 . -0.011 ~0.006
N2 1061, 802 . -=0.001 -0.015
o BT 914. 250 . -0.013 +0.002 |
N4 788,729 . -0.017 +0.008 |
NS 700, 835 . +0.007 +0,009 |
NG 661, 875 . +0.006 +0.016 |
N7 £83. 191 * +0.003 +0.017
NG 757. 347 . +0.002 +0.016 '
NS 758.289 . +0.003 +0. 013 |
N10 761. 800 . +0.004 +0.018
A N1l 817.498 * +0.004 +0.009
§ T 861.120 . -0.001 5 s
N13 918, 335 » -0.002 +0.012
| |_N14 977.672 * +0.006 +0.023
Pl N1s 1032, 741 . +0.003 +0.012
N16 1286.044 . +0.001 +0.005%
1 _sp1 1286.044 =0.038 -0.022 -0.030 |
\ _8D2 1256, 808 -0.024 -0.005 -0.015
sD3 1249. 167 -0.083 -0.101 -0.095
| S04 1283.270 0.000 +0.019 +0.005
DS 1351.283 -0.033 -0.024 -0.014
" _NDL : 6€9.000 -0.004 -0.007 +0.002
ND2 598,257 -0.008 +0.001 +0.009
ND3 428.277 -0.001 -0.007 +0.007
"P. 10373—11 -3.029 -U.OUZ _o'oo‘
I
|
A |
|

#* NO MESSUREMEN, TAKEN
M % PLUS NDICATES DISTANCE AWAY FACM INSTRUMENT LOCATION. 1MI%NUS INDICATES DISTANGE TOW:
INSTRUMENT LOCATION
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EJN ~0. | 2 3 4 Y o 6 -—-].
AE | B-16-79 9-18-79 1C-2C-79 10+27-79 11=2=7 N3
g ey REFEANCE . . RELATIVE CHANGE
(U 2SR DISTANCE
“N* * 1580. 495 » +0.003 0.000
16 1509. 554 . " -0.001 +0.003
N7 1299.075 * -0.004 +0.004 *
NB 1308, 721 * +0.009 +0.003
RS 1142.196 * +0,002 -0.001
|_N10 959,552 * +0.004 +0.002
(] N1l 785.950 * +0.013 +0.003
|| w2 703.712 . +0.010 +0.006
N13 631,029 . +0.006 -0.002
N14 $61.711 . +0.021 +0.014
N1S 492,325 . T 40,011 +0.010
116 412.296 i +0.014 +0.016
"on . 1033.229 . =0.006 -0.001

# NO MEASUREMENT TAKEN
#* M PLUS INDICATES DISTANCE AWAY FAOM INSTARLUMENT LOCATION MNUS INDICATES DISTANCE TOWAR
INSTRUMENT LOCATION
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LOCATION OF HALL HYDROSTATIC PRESSURE CELLS (KPC-7)

Piezometer Number | Location

PS-1 Not Yet Installed

PE-2 Not Yet Installed

PS-3 25' L of CL Sta. 13+00

PS-4 100' L of CL Sta. 13+00
PS-5 100' L of CL Sta. 19+00
PS-6 25' L of CL Sta. 19+00

PS-7 25' L of CL Sta. 24+50

pPS-8 25' L of CL Sta. 30+50

PS-9 25' L of CL Sta. 39+00

PS-10 100' L of CL Sta. 45+00
PS-11 25' L of CL Sta. 45+00

PS-12 25' L of CL Sta. 50+00

PsS-13 100' L of CL Sta. 56+560
PS-14 100' L of CL Sta. 56+60

$ SERGENT, HAUSKINS &4 BECK
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== @t s MBS ATELL ¢ hanTa 0y
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Seral i I ! ‘ : !
- - pre -~ - - - - - e
Nunber 2258 ,:-:‘:l:.z47|2:so 225 V22200 |22y | 2208 22065 | 2370 |27 12277 = 3o
" I . A H ‘
: |
Gzuve - & oy - ’ ; e
Reading & = Ny 37 | &2 L=t 76 /g 16\ /3 22 e 0
N T L 1
fndicated : . . < a9 Vo i P ro | 27 ,.3 7.3
Prescure (2S1) -, - s <3 fer= / J” /.
- - ; l
AP = \‘ | i |
(951) 3N | o269 26 10| 07] 0.8 26 | 09 1 Lo | 12| o
? < .
potual ] ® : :
Prescaure (PST) " O 04 | 0.3 ©3} G3| O o. %! o/ o0.; ' ay o.t ! aza
~l'~ 7 ‘- |
Pressure (el e 2 e ; . _ N pRrE : - PR
Elevation {(F7) 4 Gr?s lfo".;s‘f- R3S s{vﬁ";;";ib u’ﬂa‘{. O'bissd bf2.4 8959, 515952, 5 53715 l[,‘;.—;)o R AR
3 A
; \ i i
Piezometric & N i AN T i
Pressure (F7) o 0.9 o N | &7 97 o) &> , &1 0. | O O l 8.9
" P R e . i .
Plezometeic 59225 'u.:s.'l 23 (Lyor. 3 [Lvan.7 (eu3s.y [oVet !6“‘ ¥ 927 L9522 [0552.2 | 55557
Elevation (FT) I } i [ ) .

‘Indicated Pressure = Gauge Reading x 0.00

Ziezometric Pressure = Actual Pressure x 2.307
A ? - Takea frua Calibration Grapgh

RZMARKS:
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The variance in some of the reodings( )on the same shift is due

. : ; e :
to inexperience on the operator's part to read the Gauges. This
situation has now been rectified.

2. For correct elevations add 6500 ft. to the readings.

3. Station #4 liquid level will rise and fall as liguids are pumped
to borrow pit station #5. Therefore station #5 will show a
gradual rise.
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/ Date

Idcetification

‘WELL-201
(11-5-79)

———

WLLL-202
(11-5-79)

Aluaiown (wz/1)

Arcenic  (sg/l)

Bariwae. (wp/))

Loron (mp/1)

— . —

Cadsum  (wg/1)

Chloride (mp/l)

95.8

Chroaiun (mg/1)

Cobalt (we/))

Conductivity os/cm) . .

TS0 € 1o €

ST 9 34%

Salinity (parts per Thousand)

3

3.5

Cvanide

(2g/1)

Flvoride (wg/l)

(/1)

ireo

- —

Lerad (xg/1)

Yo mesiws(mi/1)

Manganese (we /1)

Molyddeowum (mg/l1)

Mitrogen (fsmonia) (mg/1)

Ritropen (Nitrate) (ep/1)

Rickel (mp/1)

pH 25°C

4.03

Seleniuw (we/l)

Silver (me/1)

Sodius (me/1)

Sulfate (m2/1)

62493.)

7080. 4

Jotal Dissolved Solids (umge/1)

991)

11834

Total Mercury (zz/1)

Vanadium (ug/1) g
ne  :  (eph))

——

Total Uraniun (2g/1)

Ludiva-226 (p€1/1) -

Radine=222 (pCif1) e . -

Morsun-230  (0Cifl)

Cross Alpha (nCi/1) g "

Roned Dusmee wlamt I8, concms e 4
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unc miNinG AND MILLING

Dnason of United Nuclear Carporation PO Box 3851

Teiephone 505/265-4421

November 14, 1979

Mr. Cubia Clayton

Bureau Chief

NM ENVIROMMENTAL IMPROVEMENT DIVISION
P. 0. Box 968

Santa Fe, nNM 87503

Subject: NECR TAILINGS |4POUNDMENT
Dear Mr. Clayton:

To ensure compliance with NMEID letter dated October 23, 1879
and October 31, 1979, and the NRC Order dated October 26, 1979,
the following documents are forwarded for the week of
operations November 4th through November 10th, 1979,

]. Sergent, Hauskins & Beckwith weekly report to the
New Mexico State Engineer, % -

2. Summary sheet of the freeboard levels in the northern
and southern cells and the borrow pit area.

3. Analysis of water samples from monitoring wells 201 and
202.

k. Daily inspection sheets for starter dam, north and south
cross dikes,

5. Evaporation and precipitation record.

6. Response to your letter to Mr. D. D. Turberville dated
October 31, 1979,

Cleanup operations in tre arroyo and the Rio Puerco are
continuing. Should you find it necessary to discuss item 6
at greater length, UNC Mining and Milling personnel will be
pleased to meet with you at your convenience.

‘\\\ {

— -

Sincerel})k

M. J. Abbiss, P.E.
Vice President
Environmental and Safety Services

Copy: Mr. Ross Scarano, NRC
Dr. John Nelson

4801 Ingian School Road. N.E
AUNC RESDURCES Corsany Albuquergue. New Mexico 87190 Atbugquerque. New Mexico 87110



APPLIED SOIL MECHANICSE ® ENGINELERING GIOLOGY & MATERIALS ENGINTZERING

V SERGENT, HAUSK]NS & BECK‘NlTH CONSULTING SOIL AND FOUNDATION ENGINEENS

B Owaind SEROENT P& JOMN B HAUBRING PR CHONGE » SECAWITH, P4
OALE V. MIDANNDS #8. ROBELNT O, BOOTH, P 4. BEANY . MeMiL AN, P8
SUD WODOWARD

November 14, 1979

State of New Mexico SHB Job No. E79-1096
Natural Resources Department
Water Resources Division
Bataan Memorial Building
Santa Fe, Vew Mexico 87503

Attention: Mr. S. E. Reynolds
State Engineer

Re: Church Rock Tallings Dam
Church Rock, New Mexico

Gentlemen:

Transmitted herewith are (1) liquid surface elevations of-
the north, central and southern cells as well as the borrow
pit, (2) readings on the piezometers installed in the north=
ern and southern cross dikes, (3) horizontal and vertical
measurements on the survey monuments installed in the
northern and southern cross dikes and the starter dam, and
(4) readings on the Hall Bydrostatic Pressure Cell Piezo-
meters (HFC-7's) installed on the downstream side of the
existing starter dam. These data are for the week ending
November 10, 1979.

Should any questions arise concerning the attached data,
please do not hesitate to call.

W s,
Respectfully submitted, s&d§QEL9“?C “,
Sergent, Bauskins & Beckw t‘h.‘ %‘.__

’y A - r
Robert D.

4
“l OI’"JO" .\“‘
M40 00"

Copies: Addressee (1)
United Nuclear Corporation (10)

REPLY TO: 2821 GIRARD BLVD., N.E, ALBUQUERQUE, NEW NEXICO 87107

PHOENIX ALBUQUERQUE €L PASO TUCSON
(802) 2726848 (508) 3458606 (918) 8918188 (802) 8849323



DATE

09/06/79
09/13/79
09/20/ 79
09/24/11
10/01/7%
10/08/.9
10/11/79
10/17/79
10/21/79
10/23/79
10/24/79
10/25/79
10/26/ )
10/27/73
10/28/ )
10/29/ .2
10/30/7
10/31/79
11/01/79
11/02/79
11/03/79
11/04/79
11/05/79
11/06/79
11/07/73
11/08/79
11/09/79
11/10/79

SURFACE ELEVATIONS

POND LIQUID
NORTH PUND  CENTRAL POND  SOUTHERN POND  BORROW PIT
. 6956.4 6954.4 6953.4 iy
s oy 6953.1 ke
6955.8 6954.0 6952.7 ham
6955.6 6954.0 6952.7 s
6955.3 6953.7 6952.5 i
s ik 6952.2 s
6955.0 6954. 6 6952.2 AH
6954. 6 6953.4 6951.9 =
6954. 6 6953.1 6951. 8 -he
6954.6 6953.9 6951.3 —
6954. 6 6953.5 6951.5 -
6954.7 6953.4 6951.4 i
6954.7 6953.8 6951.7 bk
6954, 6 6955.0 6951.6 nes
6954. 6 6954.0 6951.6 -
6954.6 6954, 3 6951.6 .
6954.5 6954.4 6951, 7 6939, 2
6954.5 6954. 8 6951.6 6939.6
6954.5 6954, 7 6951.6 6939.9
6954.5 6955.2 6951.6 6940.5
6954. 4 6955.5 6951.5 6940.7
6954.4 6955.6 6951.5 6941.9 ‘°
6954.4 6955.9 6951.6 6942.6
6954. 3 6956.8 6951.5 6942.1
6954, 3 6956.1 6951.5 6942.5
6954, 5 6956.3 6951.6 6943.3
6954. 4 69563 6951.6 69436
6954. 5 6956.3 6951.6  6943.6
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OPEN WELL PIEZOMETER READINGS

PIEZOMETER READINGE

SP-2 SP-2A §P-3
10'2" 11°2" 9'e"
10'2" 318" 9'e"
6956.7 6956.5 6957.0
6956.7 6956.5 6957.0
6956.7 6956.5 6957.0
6956.7 6956.5 6957.0

* Depth of liquid from ground surface

DATE SP-1_
*11/05/79 135"
**11/06/79 125"
*#*11/07/79 6956.0
«*11/08/79 6956.0
*%x11/09/79 6956.0
**11/10/79 6956.0
** Elevation of liquid surface

13'5"
13'5"
6951.8
6951.8
6951.8
€951.8

204"
20 ' ‘"
6947.8
6947.8
65947.8
6947.8
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SCCUIQOH “f associates, inc.

engineers and planners 79064

November 13, 1979

United Nuclear Corporation

Real Estate and Facilities Division
4801 Indian School Road
Albuquerque, New Mexico 87108

ATTN: Robert G. Patterson {

Gentlemen:

Enclosed herein are the most recent results of the monitoring survey for the
tailings dam at United Nuclear Corporation's Church Rock Mill site. This

data contains results from monitoring run number 6. The tabulated data pro-
vides slope distance and vertical measurements to 29 monitoring stations
placed on the existing tailings dam and cross dikes. Distances are taken from
five primary control monuments in the dam vicinity. Section A of this report
contains a tabulation of slope distances measured by field survey, Section B
contains a tabulation of relative distance change from the base reference at
run number 2, and Section € contains & tabulation of elevation data.

Elevations contained herein are based on spirit level measurements from known
bench marks. Accuracy of elevations is plus or minus three hundredths (+0.03)
of a foot. Distances shown herein are taken from electronic distance meter
measurements., Run numbers 1 and 3 have distance accuracies of plus or minus
four hundredths (20,04) of a foot. A1l other runs have distance accuracies of
plus or minus three hundredths (:0.03) of a foot.

The monitoring survey is set up to allow for periodic remeasurement of distance
and elevation data, A remeasurasment cycle can be completed in approximately
three (3) days. We believe that the monitoring survey will be sufficient to
measure any movement of the dam.

Sincerely,

SCCQE}ONA A@}AT » JNC.
CHN%(. Anderson

New Mexico P,E. & L.S. #6472

cc: Sergent, Hauskins & Beckwith
U.N.C. Church Rock