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DATE: January 29, 1980

SUBJECT: Bison Basin Project In-Situ Uranium Mine, Ogle Petroleum Inc,

The supportive information document indicates that the influence of geologic
faults is expected to be minimal, but no information is provided to substantiate
this belief. In fact, the information that is provided indicates that faults
are not barriers to the movement of fluid in the subsurface (Fig's, 9-46 and 8-2).

If faults are not barriers, it will be extremely difficult to control the
movement of lixiviant in the subsurface. This aspect of the proposed operation
has not been investigated and evaluated, based on information which has been
provided, in sufficient detail to indicate that a commercial operation in the
northern and other parts of the project area can be controlled, Additional
information should be requested and submitted concerning geology and hydrology
in the vicinity of faults which cut the orebody. Information which has already
been provided should be corrected for consistency (i.e., the faults on Fig. 8-1
should correspond with faults shown on Fig. 8-2 and vice versa).

The possibility of movement along faults (earthauakes), resulting from
"lubrication" by injected fluids, should be evaluated, and the results reported
in the application. Perhaps this should be covered undes a new section, "Seismic
Hazards".

The discharge (injection) operation is not described. Will injection be
by gravity or induced pressure? What is the basis for placing monitor wells 400
feet from the orebody and 600 feet from each other? Without reasons, the monitor
well spacing appears too arbitrary and ineffectual,

An additional number of shallow monitor wells may be required, in the vicinity
of fault traces across the orebody. The possible influence of faults on the
proposed operation has not been reported in the application.

Section 14 is Appendix "D-11", Baseline Water Quality. It is stated that
baseline monitoring was conducted in June of 1977 and in late 1978. Data
apparently were collected from 4 holes, 3 of which were in very close proximity
to each other on the edge of the demonstration test well field area, and the
fourth in the approximate center of the northwest-southecast trending orebody.

A total of six samples were collected from these four holes,
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Baseline quality was also collected from the "D" sand aquifer, from ten
additional wells in the Demonstration Area; five of these wells were monitor wells.
The data are reported in "groups" and not for individual wells and samples.

Data were also collected from one well for a shallow aguifer in the Demonstration

Area.

Tabie 14-5 gives baseline concentrations for wells of Tables "2.10-1",
"2 10-2" and "2.10-3". The identities and locations of these wells are uncertain,

Baseline water quality data are very important, but the data of this appli-
cation cannot be adequately interpreted. The locations of all sampling points
should be identified, and each value should be reported,

Section 17 implies that groundwater in the uranium host unit outside the
orebody is unsuitable for drinking water, everywhere in the project area, This
observation cannot be verified with the information provided in the subject
document.

The groundwater restoration program will be based on an evaluation of all
data once it has been submitted as part of the supporting documentation,



Ogle Petroleum

1/30/80

A1l analyses indicate high TDS, high Sulfate, and high radium. MNot
certain that locations of baseline sampling points are adequate for analysis
and classification, because they don't know locations of wells of Table 14-5.
Need data for groundwater away from ore bodies.

Excepting for radium, water would be suitable for livestock use in
vicinity of sample points (discounting pH). Need enough data to be able
to tell where variations in control parameters (such as radium) occur.

(Ammonia is also slightly high, for domestic water).
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TO: Ogle Petroleum, TFN 1 1/149, Commercial Uranium In Situ, :ﬁﬁﬂi;*'
County, District III

FROM: Frank Putman, Hydrologist Fp L\MA Q\lﬂ[‘{-( (L-QD>

DATE: February 8, 1980

SUBJECT: First Hydrologic Review

I. Summary:

The application is incomplete in many aspects of hydrology. These deficiencies
are detailed below. A great deal of the comments may be addressed by suppli-
menting the application with data that Ogle probably has, however, some additional
drilling, testing, and sampling will be required. Ogle has not permitted an
application with DEQ recently and this may have led to many of the incomplete
items addressed below.

Most of the data submitted by Ogle applies to Mining Unit 1 and Ogle may want
to apply the comments below to that unit initially and to address problems in
other areas of the permit area at a later date. This may be acceptable, pro-
vided Ogle can demonstra.e that mining in Unit 1 will not affect the other mining

units.

11. Appendix D-5. TOPOGRAPHY AND CEOLOCY. Section 8, pages 31-48, Figures
8.1 -~ 8.13.

A. Figures 8.1 and 8.2 chould agree on the location of faults. For example,
Figure 8.1 shows drill "ole OP45 to the south of a fault in Section 25,
while Figure 8.2 shows Lole OP45 to the north of the fault. 1In addition,
Figure 8.2 shows two faults between holes OP45 and OP93, while Figure 8.1

shows only one hole. >

B. Figure 8.2 should indicate the vertical and horizontal displacement of
all faults. The holes used to define the faults between drill holes
OP45 and OP93 should be shown. In addition, hole CEX1C5 shown on Figure
8.1 should also be shown on Figure 8.2.

C. The "A", "B", "C", and "D" units shown on Figures 8.4 throgh 8.10 should
also be shown on Figure 8.2.
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8, 1980

Recharge and discharge areas for the aquifers of the Laney member
and for other potential aquifers above and below the Laney member

should be shown on Figure 8-1.

Clear, legible geophysical logs should be provided for all cross-
section drill holes. These logs should have a vertical scale of
about 1" = 25'. Figure 8.10, on page 41, shows submitted logs,

vhich are difficult to read.

The hydrologic effects of the faults must be clearly defined by
using pump tests. Available data (Figures 9-21 and 9-28, (pages
75 and 82) show apparent leakage. These data cannot be fully
analyzed due to the scale of the figures and lack of tabulated
drawdown data. This matter is more fully addressed in Part III,
HYDROLOGY, of this review

Does the ore zone outlined on Figure 8.8 show the mineralized sands
only or does it show the fully areal extent of the sand? The extent
of the non-mineralized sand should be shown to the degree that is

known.

Figure 8.13 does not provide convincing information to show that
the sands underlying the ore zone sands (D unit) are not in com-
munication through interbedding and fractures. The map shows
variable sand channels and layers that may or may not be hydraul-
jcally connected. These beds could form a potential aquif<r or

a means of transporting pollutants over a wide area. A pump test
of these sands is suggested, with monitor wells in the ore zone
and in the underlying sands at a substantial distance from the
pumped well. In addition, some drill holes, particularly in the
first area to be mined, may not be deep enough to contact the
deeper underlying sands. If these sands prove continuous, hydro-
logic and geochemical characterization will need to be submitted.

>
The possibility of movement along fault lines induced by pumping
pressure should be addressed as suggested to the memo from the
Water Quality Division (paragraph 3).

111. Appendix D-6, HYDROLOGY, pages 49-109.

A.

Ground Water Hydrology. Section 9.1, page 49.
1. Local. Section 9.1.2., pages 49-51.

a. The water table aquifer and the "A", "B", "C", and "D" units
shown in the geologic cross-sections should have their areal
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extent defined on geologic cross-sections and on plan views.
Plan maps should have topographic contours to better show the
exact extent of these potential aquifers. The rational and
data used to classify these units as hydrologically important
or unimportant should be discussed. Hydrologically impc.rant
units should be characterized hydraulically and chemically.
Data points should be spread th-oughout the permit area, not
in the ore zone area only.

Piezometric levels should be presented for each unit and
labelled data points should be shown on a map.

b. Pump tescs should have tabulated values of time, drawdown
or recovery, pumping rate, and other information which has
a bearing on evaluating the test results. Drawdown graphs
should have all parameter values used in the hydraulic
equations shown on the graph itself. This especially includes
all match point values. Land surface elevation, measuring
point elevation, screened intervals, completion formations,
date of water level measurement, and well size should be shown
for all wells used as data points.

on a scale which permits the reviewer to match the presented
figure with a commonly available type curve (e.g. Lohman,

1972, USGS Prof. Paper 708) or should be accompanied by the
appropriate match curve on the same scale. Methods of analysis
should be fully referenced.

¢. A pump test is suggested to determine leakage of the sands
underlying the "D" unit (see point II.H., GEOLOGY). An
initial test could consist of three piezometers completed
in all three underlying sands and a pumping well in the
R & D area. The three piezometers should be placed in the
northeast, central, and southwest portiofs of Mining Unit 1
(see Figure 15.7, page 177). Barometric pressure should be
monitored before and during the test to eliminate questions
on minor water level fluctuations. If these tests do not
show that communication between the "D" unit and the under-
lying sands are minor or absent, it will be necessary to
obtain complete hydrologic and chemical data on these sands
and to place excursion monitor wells in them. Restoration

All pump tests which require type curves should be presented
commitments for these sanls may also be necessary.
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B.

2. Aquifer Tests 1, 2, 3. (Sections 9.1.3., 4., 5.), pages 51-86.

a. The purposes and results of the pressure buildup tests men-
tioned on page 53 should be discussed.

b. The method of evaluating well efficiency using the step-
drawdown tests should be referenced and the statements
concerning the development of wells OP-95C, 0P-136, and OP-133
should be discussed. ,

c¢. Data for well 303-6-M3 should be presented. This vell moni-
tors the "B" unit above the ore zone and is presented as
evidence of fluid confinement to the ore zone.

3. Influence of Faults., (Section 9.1.7., page 105).

a. All faults should be clearly placed on all hydrologic maps
and should be defined hydrologically as barriers or recharge
areas. Any faults showing that they act as highly trans-
missive areas should have special well operation procedures
designed for them in order to eliminate movement of fluids
outside the ore zone. Details of these plans should be
presented.

b. How accurately can the material balance calculations referred
to on page 105 be performed and what is the minimum detectable
leak that can be found using this technique?

Surface Water Hydrology. (Section 9.2, pages 105-107).

1. Drainage area of W. Alkali Creek above the permit area should be
stated, as should basin relief, and average stream slope.

2. Any measures necessary to mitigate the effect of the site facili-
ties on surface drainage in the permit area should be discussed
and all ditches, culverts, etc., should be shown on a map. Design
calcula "ions should accompany these structures.

IV. Baseline Water Quality. (Appendix D-11, pazes 155-169, Section 14; and
pages 140-142, Se-tion 13).

A.

Tabulated data for each analysis for each well should be presented
with cation-anion balances. This data should be separated into ore
zones and monit r zone wells. Wells with anomalous values (e.g.
303-6-P-31) shcild receive special treatment. Wells OP-140-TC and
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303-6-P-31 were usec in the statistical summary for Ra-226 on page 141.
These wells plus wells 303-6-P-7, 16, 19, and 22 gave a mean Ra-226
level of 104 pCi/l. 1f OP-140-TC, and P-31 were not used, the mean
Ra-226 level should be 12 pCi/l. Section 13.1.1. on pages 140-141
clearly shows that ther- ... vwo groups of wells in the R & D area. If
restoration to a background of 104 pCi/l were set, it would leave

many wells at 5 to 10 times the pre-mining level of Ra-226.

B. The Th-230 data presented in Section 13.1.2. on page 141 was taken
after push-pull tests in these wells. There is no way of knowing
if this data is representative of pre-mining conditions until pre-
push-pull data 1is presented.

C. There is a very heavy concentra*ion of data in the R & D area, and
very little data outside this area. Data must be collected for the
ore zone throughout the area to be mined, for the monitor zone areas,
and for any significant aquifers or water transmitting units which
are found in the course of further hydrologic studies.

D. Manganese levels in well M-3 in the "B" sand appear highly anomalous.
These values should be evaluated further (see page 163).

E. The Water Quality section should be clarified as to exactly which
wells are referred to at a specific time and in each table.

F. Only one complete water quality sample has been collected to date
for each surface water monitoring station. Several more samples
should be collected at each station to represent the range of values
that can be expected.

V. Mine Plan. Section 15, pages 170-192.
A. Restoration. Section 15.3., page 173.

The application states that restoration was achiewved on September 14,
1979. It should be noted that, while restoration results look
extremely good, the final stability monitoring program will not be
complete until March, 1980, and that Land Quality has not yet made a
declraticn of restoration.

B. Well Field Design and Operation. Section 15.5., pages 175-180.

1. Is the average injection rate of lixiviant to be 6 gpm per
pattern or 6 gpm per well?

2. Anticipated well field patterns should be submitted for all
Mining Units at this time. These patterns may be changed later
with Land Quality Division approval.
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C.

3. Ogle proposes to place monitor wells at a distance of 400 feet
from the ore zone and that these wells will be 400 to 600 feet
apart. Figure 8.13 shows that the ore body is well defined in
most places and that monitor well placement 100 feet from the
ore body and about 300 feet apart is feasible. This 1s recom-
mended. At least four water quality samples should be collected
from each monitor well and used to define excursion control
limits.

At least three monitor wells are recommended for the "B" sand
above the ore zone in Mining Unit 1. Other sands may need to
be monitored; based on the results of the hydrologic testing.

Well Construction. Section 15.6, pages 180-181.

The methods used to check casing for leakage should be detailed.
These methods should take operational injection pressures into
account. Casing should be checked before the well is put into
operation and after operations such as under-reaming that may
damage the casing.

Process Description. Section 15.7.2, pages 181-189.

1. What chemicals will be stored in the chemical Storage Area shown
on Figure 15.10 (page 183)? Have provisions been made to control
runoff from this area?

2. Runoff control ditches should be placed around the topsoil and
subsoil storage areas shown on Figure 15.10. These ditches should
be periodically cleaned.

Mill Wastes and Effluents. Section 15.8, pages 189-192.

1. The number, size, location, and exact designyplans should be
submitted for all evaporation and effluent ponds. The leak
detection system should be fully shown for each pond. Is there
sufficient capacity in the system to pump water from a leaky
pond to the remaining ponds?

2. Specific levels of radioactivity should be set up to determine
the method of disposal of contaminated solid wastes.
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VI. Envircamental Monitoring and Reporting. Section 16, pages 193-202.
A. Cround Water Monitoring. Section 16.1, pages 193-198.

1. Monitor Well Spacing. See IV.B.3. The density of monitor
wells (1 per 2 acres of well field) in the overlying and

underlying sands is acceptable.

2. Restoration monitoring wells, locations and data for Mining
Unit 1 should be approved by DEQ before mining begins. Sub-
sequent Mining Units should have locations and data submitted
in advance of mining, perhaps in annual rep-.rts.

3. Four rounds of samples for all monilur wells, each with the
full Guideline 4 analysis list, are recommended (see page 194).
DEQ should approve this data before injection.

4. Specific provisions for notifying DEQ in case of an evaporation
pond leai: should be included in Section 16.1.3, page 196.
Corrective act.ons should also be discussed.

5. The groundwater restoration sampling program should include a
six month stability monitoring program as was done for Ogle's
R & D. If final samples do not show a return to baseline, more
sampling or restoration effort may be required.

6. Excursions.

a. Upper Control Limits set at 207 above the highest parameter
value for a well may be too high and may allow more contaminate
spread than is necessary. Specific limits are suggested for
each well as follows:

Conductivity x + 2s (mean plus 2 standard deviations)
pH x + 2 units >

Alkalinity X + 2s

Chloride x + 2s

Uranium x + 1 mg/l

Sodium x + 2s

Sulfate X + 2s

Any two UCL exceedances for two successive days constitute an
excursion a~d DEQ should be notified verbally within 24 hours.

A written report should follow within 7 days. These notification
procedures are the In Situ Regulations approved by the Environmental
Quality Council. If baseline is well defined, these criteria give
much less than a 172 change of calling a false excursion.
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b. The corrective actions for excursions listed on page 198 should
have definite time intervals specified for each. An excursion
must be controlled within 60 days of confirmation.
B. Surface Water Monitoring. Section 16.2, pages 198-199. o
1. Baseline Water Quality. Section 16.2.1. See IIIL.F.
In addition to data from W. Alkali Creek, several rounds of samples
for Grassy Lake and the two ponds in SWY, NE%, Section 31, T.2VN.,
R.96W., and W4, NW%, Section 32, T.27N., R.96W. These ponds inter-
cept runoff from the permit area. Much of the runoff from Section 25
does not reach W. Alkali Creek but does reach the ponds (see Fig. 15.3).
VII. Reclamation and Restoration. Section 17, pages 203-211.

VIII.

A.

Restoration Standards.

Ogle has not committed to any specific restoration standard, but to
"acceptable state ani federal standatds" (page 205). Data available
to DEQ from Ogle's R & D restoration indicate that Ogle had done an
excellent job in returning to baseline water quality. This standard
(background) is recommended for the commercial application.

Surface Reclamation.

1. Reclamation of disturbed streams, culverts, and ditches may need
to be addressed, depending on the extent of the disturbance.

2. Final contours of the reclaimed evaporation ponds may need to be
shown depending on the size and location of these ponds. This data
is not yet available.

Miscellaneous.

N
Pertinent points of the Wyoming Game and Fish Department's letter of January 3,
1980, have been addres:ed in this memorandum.
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District III1
Roger Peterson
oake Strohman, WQD L—

Gary Beach
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GOVERNOR
@eﬁaalmenl 0/ Envirenmental Qaali/y
LAND QUALITY DIVISION
HATHAWAY BUILDING TELEPHONE 307.777-7756 CHEYENNE, WYOMING B2002

February 5, 1930

TO: Commenters and Interested Persons

RE: Proposed Land Quality Division In-Situ Mining Regulations, Chapter XIV

Dear Sir/Madame:

Provided as attachments to this letter are the Division's analysis of written
and oral comments that were received as part of the record for the proposed In Situ
Mining Regulations, Chapter XIV (dated July 2, 1979). This analysis along with
revised regulations, Appendix 'D', were presented to the Environmental Quality
Council on January 23, 1980, for final rulemaking. Since it is intended that
Appendix 'A' and 'B' will become part of the administrative record, ci'rtain parts of
the analysis have been modified to reflect the Councils intent and recommenc2tions
with respect to the final version of the rules and regulations.

A modified "Statement of Reasons" is currently beiug drafted and will be adopted
along with the regulations and become part of the record. 1 appreciate your expressed
concerns and recommendations and hope that the stafl properly interpreted these con-
cerns while assessing and considering your comuments. If there are questions, feel
free to contact myself or Gary Beach at this office.

Sincerely,

L A —

Walter C. Ackerman
Administrator

>

WCA:d1lw

cc: Rick Lewis
R.E. Sundin
Gary Beach




Appendices "A" and 5"

TABLE. LIST OF COMMENTERS AND FOOTNOTE NUMBER

COMMENTER'S NAME FOOTNOTE NUMBER
ARCO COAL COMPANY (1)
ARIZONA PUBLIC SERVICE COMPANY (2)
CLEVELAND-CLIFFS IRON COMPANY (3)
ENVIRONMENTAL PROTECTION AGENCY (4)
ENVIRONMENTAL QUALITY (SOLID WASTE MANAGEMENT) (5)
ENVIRONMENTAL QUALITY (WATER QUALITY DIVISION) (6)

a) August 28, 1979
b) December 6, 1979 (N/A)

EXXON MINERALS COMPANY, U.S.A. (7)

FMC CORPORATION (8)
a) September 21, 1979
b) November 20, 1979
¢) November 21, 1979

HOMESTAKE MINING COMPANY (9)
NUCLEAR REGULATORY COMMISSION (10)
OGLE PETROLEUM, INCORPORATED (11)
PEABODY COAL COM:ANY (12)
PUBLIC LANDS & FARM LOANS (Robert Johnson) (13)
ROCKY MOUNTAIN ENERGY COMPANY (14)
UNC TETON EXPLORATION DRILLING CO., INCORPORATED (15)
WYOMING FARM BUREAU (16)
WYOMING MINERAL CORPORATION (17)

a) November 21, 1979
b) November 26, 1979

WYOMING MINING ASSOCIATION (18)
a) September 25, 1979
b) September 26, 1979

¢) November 19, 1979 .
WYOMING OUTDOOR COUNCIL (19)
SHEILA ARNOLD - STATE REP. FROM ALBANY COUNTY (20)
LEROY BUGCEMAN - GILLETTE/CAMPBELL COUNTY (21)
ROBERT HAUN - NEAGLEY DEVELOPMENT ASSOCIATION (22)
WILLIAM VOLLMAN - DOUGLAS (23)
WAYNE MOORE - PUMPKIN BUTTES AREA (24)

POWDER RIVER BASIN RESOURCE COUNCIL o



APPENDIX "A"

Subjec*: Analysis of Comments - Response to General Comments on "Statement of
Reasons” and Proposed Regulations, Crapter XIV

Date: January 28, 1980

Several comments were made on the narrative of the proposed "Statement of
Reasons" which accompanied the proposed Land Quality Division In Situ Regulations,
Chapter XIV. One comment from Administration was received on the last sentence of
the first paragraph of the statement, which stated that the Land Quality Division
is the "exclusive authority” in matters concerning applications for in situ mining.
Although the title of W.S. 35-11-427 implies that the Land Quality Division has
exclusive authority, the controlling language of the section implies that the Div.
sion is to function more as a principle or lead agency for the Department on matters
pertaining to permit processing and approval. The statement will be corrected to
reflect this role.

Another commenter felt that the purpose for the regulations, as found in the
second paragraph of the "Statement of Reasons” was vague and nonspecific. The com-
menter requested greater definition of the new threats '"to the public health and
safety as well as the quality of the environment” posed by in situ mining be con-
tained in the statement. The commenter also noted in the third paragraph the state-
ment that "The disturbance to the surface involves the comstruction of wells and sur-
face processing facilities, and are minor. The primary concerr is the pollution
of underground waters by removing fluid or any resulting subsidenc.." The commenter
questions, on the basis of this statement, the need for the elaborate data require-
ments of the surface resources as required in Section 2(b)(2) through (6). The
threats posed by in situ mining to the publics health, safety, welfare and to the
environment are not totally dissimilar from those occurring from other types of sur-
face and underground mining. However, the types and intensity of impact resulting
from in situ mining may cause dissimilar effects upon the general publics safety
and welfare. This was recognized by the legislature, and specific types of informa-
tion and specific performance standards were established to cohtro” the adverse ef-
fects of in situ mining. These included groundwater restoration p ocedures and sub-
sidence control, which are in addition to other general performance standards for
reclamation, disposal of waste, assessment of off-site impacts, and protection of
waters of the State. Without adequate standards and controls for water pollution,
reclamation, disposal of waste, subsidence control, and impacts to renewable and non-
renewable resources and property the publics health, safety and welfare would be at
jecpardy. The regulations, which implement the In SituMining Act, require information
and set performance objectives which should provide mechanisms for minimizing or pre-
venting adverse impucts to adjacent lands and waters and should assure, after a mining

operation terminates, that all land and water affected by the operation shall be returned

to a condition where the resources of the land are available for future uses which the
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land did or could have supported before the temporary mining use. The commenter's
concern that the requirements of Section 2(b)(2) through (6) exceed the types of
information necessary for the reduced surface disturbance characteristics of in

situ mining has been addressed in Appendix "B", Chapter XIV, Section 2.b.(2) through

®. an*

The following is a response to comments on the proposed regulations (Chap~-
ter 1 and Chapter XIV) that were not directed at any specific subsection or para-
graph but were general in nature, either applying to the whole regulation or a
whole section of the regulation:

(1) One commenter recommended that the requirements of Section Z, Permit
Application Requirements, should be expanded to require an assessment of the poten-
tial impacts of the mining operation beyond the permit area and adjacent lands. It
appeared from the comments that impacts to water rights and human, animal and plant
resources were of particular concern to the commenter. The commenter also suggested
that mitigative measures should be employed so that off-site impacts would be mini-
mized. The Division has, to the extent justifiable, proposed regulations that will
provide for the assessments of and the collection of information necessary for the
staff and public to become familar with the potential impacts before a proposed mining
operation is granted a permit or license. In many cases, language of the In Situ Act
limits the amount of the assessement and information that can be required of the
operator to the permit area and adjacent lands (; mile outside the permit area).
However, for certain types of information where the Division anticipates that the
affects of mining may extend beyond the adjacent lands the Division has included
proposed regulations that would allow the administrator to require such information
of an applicant. A specific example is the listing and mapping of wells and water
rights for a three mile distance outside the per=mit area (Section 2.b. (7) and (10)).
The application for a mining permit or license should contain sufficient information
and assessments so that potential impacts can be perceived by an adjacent landowner
and the operator's mitigative measures understood. If the individual is not satisfied
he may request a hearing under the Environmental Quality Act or the individual can
take action through other legal means. (16)

(2) One commenter was concerned that, considering the technclogy, the regula-
tions did not provide protection to adjacent mineral leases. The Division believes
that information and plans pres te! in an application to satisfy the proposed re-
quirements of Section 2 shall be sufficient to assess potential impacts on adjacent
minerals. Also all adjacent owners of record tco within }: mile of the permit area
shall receive notice of proposed operatirns. (13)

* Footnote nu-~er of commenter{s).
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(3) One commenter expressed concern that the proposed regulations were aimed
at controlling the effects of uranium in situ mining and would create an undue bur-
den on in situ mining of minerals which pose minimal threats. The Division has re-
cognized this potential problem and believes that by the addition of the phrase
"consistent with the applicable in situ technology" in the controlling language of
Sections 2.b.c. and d. that sufficient flexibility can be provided for those sites
where application of a regulation may be inappropriate as a result of the site condi-
tions or the technology. (8)*

(4) Several commenters were concerned that proposed regulations dealing with
discrete above ground solid waste resulting from processing facilities associated
with in situ mining operations where the mineral being mined was uranium or thorium
could cause the unnecessary problem of burdening the operator with dual regulatory
requirements. Also there was a concern that applicable requirements of the Division
could be inconsistent with the requirements of the Nuclear Regulatory Commission (NRC) .
After consultation with the Attorney General's Office on the NRC jurisdictional ques-
tion, the Division has formulated regulations that leave control of radioactive hazards
of discrete above ground solid wastes in the hands of the NRC. No regulations per-
taining to radioactive hazards are proposed. However, with respect to nonradioactive
hazards of discrete above ground process waste the Division has proposed r:gulations
requiring plans for the handling and disposal of acid forming and toxic wastes in
accordance with the general provisions of the Act. Radiocactive naterials, other than
uranium and thorium, that may be encountered in the leaching process and associated
with mining operations shall be regulated under the general applicable provisions of
the Act. It is possible that this proposal will result in some dual regulations of
discrete above ground process wastes; however, in view of the fact that these regula-
tions do not impose standards but merely require plans the Division does not feel
that operators will be unnecessarily burdened with duplicative regulations. Moreover,
anticipated cooperation between the Devartment and the NRC should further resolve any
other areas of unwarranted regulatory duplication. (10) (14)

(5) There was considerable concern expressed by numerous commenters that there
was insufficient coordination and cooperation between the Water Quality Division and
the Land Quality Division in the regulationsbeing propesed for in situ mining opera-
tions. One commenter suggested that the Administrator of the Division be required
by regulation to consult with the Administrator of the Water Quality Division. Many
commenters felt that the proposed vegulations of the separate Divisions would result
in duplicative and burdensome reviewing of a proposed operation, and was clearly not
intended by the Act (W.S. 35-11-427). The Division has responded to these comments and
to the directive of the Council in the following way:

— e et s et e e

* Fnotnote number of commenter(s).
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(a) In accordance with proposed Land Quality Division (LQD) regulations,
Chapter XIV, Section l.b., a single application shall be submitted to the Administrator
of LQD. Copies of the permit application shall be forwarded to the Water Quality
Division (WQD) upon receipt. The format and contents of the application shall be in
accordance with joint LOQD/WQD forms and guidelines.

(b) Following submittal of an application the two agencies shall ccncurrently
review the application in accordance with Section l.c. of Chapter XIV. Comments from
WQD's review shall be forwarded to the LQD and the Administrator of LQD shall, within
90 days, respond to the applicant pursuant to the findings of both the WQD and LQD re-
views. Once the application is complete and the Administrators of both the WQD and LQD
recommend approval, a single permit or license will be issued to the operator.

This procedure will functionally make the LQD the principle or lead agency during
permit review and approval, thus enhancing coordination and cooperation among the two
principle Divisions which have regulatory responsibilities over in situ operations.
Although there will be separate permit application requirements, Chapter XIV, Section
2 and 4 of LQD regulations and Chapter IX, Section 6.b. and c. of WQD regulations
basically require the same information such that a single application can be easily
prepared to satisfy both Divisien's regulations. A comparison of the permit applica-
tion requirements is contained in the attached table. The Division believes that this
approach should alleviate the concerns that were expressed by the commenters. (25) (14)
(17) (20) (7) (18) (2)




TABLE 1
Comparison of Permit Application Requirements of

Revised Land Quality Division (Chapter XIV)
and Water Quality Division (Chapter IX) Regulations

1. Special Process Dishcarges

wQD LQD CO!MENT
6.b.(1) 2.a. LQD refers to W.S. 35-1l~-
406 (a)(i) and (vi).
6.b.(2)(a) 2.2.(2)
6.b5.(2)(b) 2.¢.(9),(10), WQD requires ccnstruction
and (11) and engineering details;
LQD requires the design of
impoundments and diversions
and typical proposed well
completions.
6.b.(2)(c) 2.¢c.(1) and (3)
6.b.(3) 2.0.68):49), (12}, WQD limits requirements
and (13) to "receiver".
6.b.(4) 2.b.(1),(10), LQD asks for past, present
and (11) and proposed water uses.
6.b.(5) 2.b.(14)
6.b.(6) 2.c.(15) and 3.b., Discharge monitoring re-
c.and d. quirements are covered
in LQD annual report
section.
6.b.(7) 2.¢.(5),{(16) and
(18) and 2.b.(10)
and (11)
6.b.(8) 2.c.(6)
6.b.(9) 2.¢.(6),(13) and (16)
and 2.d.(1)
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1I. Miscellaneous Discharges

WQD LQD COMMENTS
6.c.(1) 4. LQD refers to W.S. 35-
11-431.
6.c.(2) 4, and 4.b.(2) LQD Section 4. refers to
and (3) W.S. 35-11-431.
6.¢c.(3) 4., 4.b., and LQD Section 4. refers to
4.b(4) W.S. 35-11-431 (general

groundwater hydrology and
geology including produc~
tion zone)

6.c.(4) 4. LQD refers to W.S. 35-11-431
(description of natvce and
scope of testing acctivity)

6.c.(5) 4.b.(4)

6.c.(6) 4. LQD refers to W.S. 35-11-406
(nature and scope of testing
activity)

6.c.(7) 4, LQD refers to W.S. 35-11-406

111, Definitions

wQD 1QD COMYENTS
.

2.5, (17)

5 8 Corresponds to LQD permit
arca and adjacent lands.

2.c. (79)

2.8. Corresponds to LQD "production
zone" defined in W.S. 35-11-103(f).

241 (22) Not identical, but difference is
not substantive.

2.2. (9) Not identical, but difference is

not substantive.
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Subject: Analysis of Comments - Section Specific Response to Land Quality Division
In Situ Mining Regulations, Chapter XIV

Date: January 28, 1980

Chapter I, Section 2.(22)

One commenter felt that the definition of "groundwater" givea in the
existing Land Quality Division Rules and Regulations is too general for applica-
tion to in situ mining because it includes waters of very poor quality. It wvas
suggested that the definition be limited to those waters which have a quality
suitable for common water uses.

The Division recognizes that there are areas where the groundwater quality
is so poor that it cinnot be used without treatment. However, it is not recom-
mcnded that the definition of "groundrater" be changed to exclude these water
bodies because: 1) in some cases, the study of poor quality groundwater is essen-
tial to understanding the hydrologic system and protecting potable groundwater in
the area, and 2) the proposed regulations already show water use to be an impor-
tant consideration in both baseline studies (Section 2.b.(1)) and aquifer restora~-
tion (Section 2.2.(1) and (2)). (8)*

Chapter I, Section 2.(9)

One commenter suggested that the definition of "subsidence" be altered to
imply that subsidence be measured by nominal surveving techniques, arguing that
insignificant lowering of the ground surface would not tend to degrade its utility.

The Division agrees that centimeters of change in the land surface may not
constitute a degradation, however, it recommends that no chang® be made in the
definition on the basis that: 1) the language of the provisions which contains
the term "subsidence” allows for this type of reasonable judgment, 2) the Act
speaks of mitigating significant subsidence, 8 35-11-428(a)(iii) and 3) the addi-
tior of "nominal survey techniques" to the definition may limit the techniques
that may be superior for monitoring subsidence in the substrata. (8)

* Footnote number of commeater(s).
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Chapter I, Section 2.(63)

A comment was received suggesting that the definition of "monitor
well"” be broadened to include wells used to obtain physical data other
than the measurement of static water levels and the collection of
samples.

The Division agrees and recommends the following change to the
definition of "monitor well":

"Monitor Well" means a well construction or utilized to
measure water levels or to obtain liquid, solid, or gaseous
analytical samples OR OTHER PHYSICAL DATA THAT WOULD BE USED
for controlling the operations or to indicate potential
circumstances that could affect the environment. (8)

Chapter I, Section 2.(66)

One commenter has asked for the difference between the definitions
of "receiving strata" in the proposed regulations and "production zone"
in the Act (W.S. Section 35-11-103(f)(v)) and suggested that the defi-
nition of "receiving strata" may be superfluous.

By definition, the production zone is the zone which will be mined.
The receiving strata is the geclogic unit in which the production zone
is contained. The Division feels it is important to apecifically define
"receiving strata" because this is the interval in which horizontal
excursions will occur. To alleviate some confusion, however, it is
recommended that the definition of "receiving strata" be reworded to
read:

"Receiving Strata" means for the purpose of in situ
mining, the geologic unit WITHIN WHICH THE PRODUCTION ZONE

1S CONTAINED. (6)
Chapter I, Section 2.(69) .

A typographical error was noted in the definition of "recovery
well”, The sixth word of the definition should be "purposes”. (9;
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Chapter I, Section 2.(69)

This proposed term "Uses for which the water was suitable", provides additional
definition of the minimum level of groundwater restoration that must be achieved
by an in situ operation. See Definition of "groundwater restoration”, W.S. 35-11-
103(£)(ii1). An applicant is required by the proposed regulations to demonstrate in
accordance wit.. Section 2.d.(1) that if he canno’ achieve a level of restoration that
approaches pre-mining conditions he can achlevs . 2thing within the definition of
“groundwater restoration". The applicant must deronstrate that, at a minimum, he had
the technical capabilities to return the affected groundwater to a quality of use
equal to and consistent with the uses for which the water was suitable prior to the
commencement of the operation" (Section 2.d.(1)(b)).

Many commenters expressed a concern with having the following words or phrases
included in the definition; "potential", which are or could have reasonably been
developed” and "criteria and recommendations'. Arguments supperting removal of the
phrases "potential" and "which are or could have reasonably been developed" include:
1) that they do not appear in the Act (Definition of "grounawater restoration”,

W.S. 35-11-103(f)(1i1)), 2) they are broad and vague and may imply that uses for
groundwater which were not suitable in their natural state may potentially be made

to be consistent with the Act (W.S. 35-11-102). However, one commenter argued that
"poiential” should remain in the definition because without it the definition would
allow for degradation of water which could be economically treated to provide a higher
use. There were also numerous arguements that "criteria and recommendations" should
be deleted on the basis that it is not clear what they represent and by including them
introduces an element of doubt into the definition. One commenter also recommended
that "quality" should be removed where it occurs at the end of the first sentence.

The commenter felt that water quality was only one factor of useability and that other
parameters such as location, depth and yield would have a bearing on the realistic

use or water. Also, several commenters felt that "established water quality standards",
as the phrase occurs in the first sentence of the definition, should be proceeded by
"legally". This would qualify the term by limiting the standards to those 1 “ally
adopted. >

Based upon these expressed concerrs, the Division recommends that "poti.cial"
and "criteria and recommendations" be deleted. Contrary to the comments. “potential”
adds nothing to the definition. In response to the commenter that recommended that
potential remain in the definition to allow for consideration of economical treatment,the
Division believes this type of consideration is inherent in the phrase "those uses of the
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premining groundwater which are or could have reasonably been developed"”.
This same phrase qualifies that ccnsideration of any treatment must be
reasonable in assessing suitable use, 7he recommendation that "beneficial”
be substituted for "potential" was not accepted as beneficial uses, in
accordance with the Act (W.S. 35-11-102), are listed in the second line

of the definition. The phrase "which are or could have reasonably been
developed" is recommended to remain in the term as it is a key to defining
the term itself. This phrase provides that actual uses and potential uses
that could reasonably be developed considering ambien: water quality
conditions and related standards which imply suitable uses of water are

the basis for making a judgment as to the uses for which the water is
suitable. The Division agrees and recommends that the phrase "criteria

and recommendations" should be deleted, and established standards used

as the basis for judging suitable use. Standards of Water Quality Division's
Chapter VIII, Quality Standards for CGroundwaters of Wyoming, shall function
as the basis for classifying groundwaters, however, the Division sees no
need to add "legally" to the term “established water quality standards".
The Division does not recommend that the last "quality" of the first
sentence of the definition be deleted, In the context of its use, water
qual’ty standards for suitable use are compared to the pre-mining water
quality conditions where the emphasis here is on ambient water quality
condition and not on use. The commenter's concern that factors other than
water quality influence use would be an inherent consideration of the
phrase "which are or could have reasonably been developed" of the defi-
nition. (1Y, 25, 15; 17 18

Chapter 1, Section 2 (new definition)

Chapter XIV, Section 2.b.(2) requires a soil inventory as part of
a permit application, A low intensity soil survey is required for the
entire permit area and a high intensity survey may be required for the
affected lands.

A comment was received suggesting definitions of "low intensity" and
"high intensity" soil surveys. Both surveys were to be defined as "a general
textural description of the soils on the affected lands g based upon visual
inspection."

Land Quality accepts the suggestion of defining low and high intensity
soil surveys. However, several comrenters suggested changes to Chapter XIV,
Section 2.b.(2), wherein the term "low intensity" was deleted and "high
intensity" was substituted for "detailed". The Division recormends the
following definition for "detailed soil survey":

(70) "Detailed Soil Survey" mcans a soil survey where each
soil is defined and delineated intc mapping units based upon
taxonomic characteristics.
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Chapter XIV, Section 1, (Ceneral Comment)

This section contains a listing of general requirements applicable
to all in situ mining operations. One commenter was concerned that the
State did not have right of entry without notice so as to assure com=
pliance. The Act authorizes the Director to designate authorized offi-
cers, employees or representatives of the Department to enter and inspect
(M.S. 35-11-409(a)(vi)). This same commenter was concerned about quality
assurance with respect to sampling and recormended a regulation which
would authorize sample splitting. Such authority is now being pro,osed
within the Solid Waste Management amendment to the Act to satisfy com-
pliance with the Resource Conservatica and Recover Act. The Division
recommends no change to the regulations. (4)

Chapter XIV, Section 1l.a.

This section of the proposed regulations references several other
chapters of the Land Quality Division and Water Quality Division regu-
lations as being applicable to the in-situ mining operations. Applicable
referenced regulations include definitions (Chapter I); land use evalua-
tion and restoration, (Chapter II, Section 1l.b.); surface preparation and
performance standards for handling topsoil, subsoil, overburden and
refuse (Chapter I1, Sections 3, and 4.); revegetation (Chapter II,
Section 5.); standards and application requirements for the diversion
of surface water, impoundment of water and tailings impoundments,
(Chapter IIl1, Sectioms 1., 2., 6., and 7.); reclamation schedule
(Chapter 1V); standards and application requirements for roads, rail-
road spurs, facilities, archaeological and paleontological resources,
disclosure of unanticipated conditions, filing and advertising, and
county cooperative agreements (Chapter VIII); permit revisions (Chapter XI);
self bonding (Chapter XII); and bond release (Chapter XIII). One commenter

expressed a concern that these referenced requirements may not be applicable
to the types of disturbance and conditions that exist on in situ mines. The

commenter argued that the In Situ Act (W.S. 35-11-428(a)) recognized that
surface disturbance may not be comparable to those disturbances associated
with surface mining and suggested that information request and performance
standards should be consistent with the nature and extent of the in situ
technology. The commenter requested that the referenced regulations be
reviewed in light of this suggestion. One commenter also expressed concern

with the performance standard for topsoil removal (Chapter II, Section 4.a.(1)

and upon cessation of operations the two year reclamation schedule (Chapter
IV, Section 2.).
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The Division has reviewed the referenced regulations in light of
the commenter's concerns and recommends that the following also be
excluded from the in situ regulations: Chapter II, Section 4.c. and
d. (overburden, spoil and refuse; and acid~forming and toxic material
of surface coal mining operations); Chapter IIL, Sections 7 through 11.
(tailings impoundments and standards for surface coal mining opera-
tions); Chapter V1II, Section 6. (county cooperative agreements); and
Chapters XI1 and XI1I (self bond and bond release for surface coal mining
operations). These recommended deletions are made on the basis that the
referenced regulations were felt to not be direccly applicable to the
in situ technology and adequately covered in the proposed regulations,
or are applicable only to surface coal mining operations. In situ coal
operations must also comply with applicable regulations for surface
coal mining operations, however, these requirements shall be covered
in the .egulations being developed to satisfy the State Program for
surface coal mining operations.

With respect to the topsoil removal requirement of Chapter 315
Section 4.a.(l), the Division has evaluated the comrenter's concern
that there may be operations associated with in situ mining which do
not require topsoil removal. The Division agrees that there may be
certaln activities where surface disturbance is minimal and soil
conditions are such that topsoil removal may not be necessary. How-
ever, the In Situ Act does reference the provisions on topsoil removal
(W.S. 35-11-406(b)(viii)) which implies that standards for topsoil
removal and segretation are applicable to in situ operatioas. The
Division believes that under the definition of "affected land"

(W.S. 35-11-103(e)(xvi)) allowances may be given for departure from

the topsoil removal standard of Chapter 1I, Section 4.a.(1) where

there will be insignificant disturbance to the natural state of the

land surface. To allow this flexibility in the regulations, the Division
recommends that the following phrase be added to the introductory
language of Section 2.b. "consistent with the extent and nature of the
proposed surface disturbance."”

A commenter argued that the two year time schedule following
cessation of operations (Chapter IV, Section 2.) was too rigid of a
time period to allow for revegetation and groundwater Pestoration to
be accomplished. They argued that revegetation may not take place
until groundwater restoration is completed and groundwater restoration
could itself take two years, The Division concurs with the commenter's
concern and recommends the addition of language to Section l.a. which
will modify the requirement of Chapter IV, Section 2, by requiring the
completion of reclamation within two vears after groundwater restoration
has been completed. (17)
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Chapter XVI, Section l.c.

Many commenters argued that the In Situ Act granted the Administrator authority
to authorize well field construction prior to granting a permit (W.S. 35-11-427) and
that the proposed regulation unconditionally limited the intent of the Act. The Divi-
sion agrees that a waiver to allow an operator to collect baseline data, which he is
required to collect before mining, poses an inconsistency in the regulations. The
intent of the regulations have been to allow construction of wells which would serve
for the collection of baseline data and could also be used for production. However,
because no legislative history exists and because of the possible inconsistency the
Division recommends that this subsection be deleted from the proposed regulations
and the Administrator shall rely on the statutory language on a case-by-case basis.
(17, 18, 15, 11, 9)

Chapter XIV, Section 1.4,

This subsection reiterates the statutory burden placed upon the Administrator
to review and respond to the applicant within 9C days from submittal of an applica-
tion. It further states that a rejection of an application by the Administrator on
the grounds that it is incomplete must be supported by written findings.

One commenter did not want the requirements fcr a high intensity soil survey
as may be required by Section 2.b.(2) to be justification for incompleteness under
this requirement. The Division advises against this recommendation on the basis
that all elements required for an application must be contained in the application
prior to its being considered complete. If requirements are precluded, the documents
will go to public notice and review missing elements required by statute or regula~-
tion, elements which may be important to the public's review.

Another commenter wanted a statement added which would imply that once noted
deficiencies have been corrected the application is complete. The Division rejected
this recommendation because: 1) it is an unnecessary expansign of the statutory
language, and 2) many times the Division cannot provide a comprehensive listing of
comments resulting from an initial review because the application lacks basic infor-
mation necessary to allow a complete analysis. (12, 9)

Chapter XIV, Section l.e.
+hap

This section requires that an operator having a permit or license which was
issued prior to the In Situ Mining Act and this Chapter shall show compliance with
the requirements of the Chapter prior tc May 25, 1980. This requirement was based
upon the statutory provision of the In Situ Mining Act, W.S. 35-11-436.
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Many commenters argued that the Act contemplated a reasonable period
of time to attain compliance and that due to the delay in getting these
regulations promulgated, the time remaining may be physically impossible
t. meet. There was also concern with the term "comply'" and a commenter
suggested that to be consistent with the Act, the term "show ccmpliance"
should replace "comply".

The . “rision believes that the Act clearly contemplated that all
existing operations should be in substantial compliance with the Act by
May 25, 1980 (one year following enactment). The Division agrees that
to show compliance with the regulations by May 25, 1980, when in fact the
regulations could conceivably not be promulgated before the date would
cause an undue hardship on the operation. On this basis, the Division
recommends that the following language be adopted, which will satisfy
the intent of the Act and provide diligent compliance with these regu-
lations after they are promulgated:

Operators having an in situ mining permit or license
issued before the effective date of these regulations shall,
by no later than May 25, 1980 present evidence demonstrating
compliance with the requirements of W.S. 35-11-426 through
W.S. 35-11-436, The Administrator shall review such evidence
and shall as soon as practicable advise the operator in
writing of such additional information or procedures neces-
sary to satisfy the provisions of this Chapter and of
W.S. 35-11-436. 3, 1), 7, 15, 17,18

Chapter XIV, Section 1.f.

This section requires the operator to report any excursion to the
Administrator within 24 hours and to submit within seven days a written
report detailing the procedures for controlling the excursion. The
Administrator may terminate or modify the mining operation if an excur-
sion is not controlled within 60 days.

Several comments were received on this section anq.will be addressed
collectively.

1) It was suggested that the 24 hour time limit for reportring an
excursion be extended because it may not be possible to contact the
Administrator during a holiday, and because excursions are not critical
events by their nature.
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Experience has shown that some excursions may potentially be critical
events. The Division cannot begin to protect the environment or the
health and safety of the people in the area until it is informed that the
excursion has occurred. The Division believes that 24 hours is ample time
for notification to be made and that procedural difficulties with noti-
fication outside of working hours can be easily resolved using the
Department's 24 hour telephone. (17, 7, 15, 11, 18}

2) The comment was made that the operator should only be required
to report excursions once they have been verified. In some cases, a
laboratory analysis may be in error, thus triggering a false alarm.

The Division agrees that verification should be a factor in deter-
mining whether an excursion has occurred. However, to avoid time delays
in the control of an excursion, the Division feels that details of the
procedures and time schedules to be used for excursion verification must
be inclnded in the permit application, The Division recommends that the
first line of Section 1.f. be modified to read, "The operator shall
report any confirmed excursion to the Administrator within 24 hours, ..."
and that the following sentence be added to the end of Section 2.¢.(15):

Details shall be included of the procedures and time
schedules used to confirm excursions.

3) One commenter asked that a definition be given of the detection
level of recovery fluid by a monitor well that constitutes an excursion.

Detection levels, constituents to be monitored, and even the monitor-
ing method depend on the type of in situ operation, the mineral being
extracted and site specific conditions. The Division recommends against
any attempt to precisely define these parameters for all in situ operations
in general. These can more easily and effectively be spelled out im each
permit application. (5)

4) Several commenters have recommended deleting the requirement for
a seven day written report or extending the time limit to thirty days.
It was argued that since the permit application must contain a description
of actions to be taken in the event of an excursion, & report detailing
these actions within seven days after an excursion occurs would be redundant.

It is the Division's experience that at the time a permit application
is prepared, actions to be taken in the event of an excursion can only be
outlined in a general way. The written report within seven days after the
excursion is the oniy record the Division will have detailing the excursion
location, direction of movement, probable cause, and specific mitigating
measures. Prompt receipt of this report is essential fer the Division to
ensure that the problem is being adequately handled; therefore, no change
in the regulation is recommended. 17, 1§, 11, 18
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5) Several commenters suggested that the 60 day time limit after
which the Administrator may terminate or modify the mining operation be
deleted. Suggested alternatives include no time constraints, time con-
straints specified in the permit, and allowing termination or modification
only if the excursion is uncontrolled and clearly endangering the public
health and safety.

The In Situ Act authorizes the Administrator to terminate or modify
the mining operation if an excursion cannot be controlled or mitigated
within the constraints specified in the permit (W.S. 35-11-429(a)(ii)).
The Division feels that a standard time limit established by regulation
is necessary to maintain fair and consistent enforcement of excursions
that may occur on all in situ operations. It should be noted that the
Administrator i1s not obligated by this p. nosed regulation to terminate
or modify the operation at 60 days after confirmation. The Division
believes that the regulaticn as written is flexible enough to allow for
differences in site conditions and technologies and is a reasonable time
period to attain control. No change is recommended. 17, 15, 11, 18)
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Chapter XIV, Section 2.

The introductory language of propesed Section 2., entitled Permit
Applications, places a burden upon the applicant to ", ..demonstrate that
the mining operation is designed to minimize, to the extent safe and
practicable, disturbance and adverse impacts of the operation on human
or anumal life, fish, wildlife, plant life and related environmental
values."

One commenter argued that by the use of the ternm "demonstrate' an
undue burden may be placed upon the applicant and suggested the termi-
nology of the Act be utilized.

The Division agrees that not all application requirements of the
Section require a demonstration on behalf of the operator that impacts
will be minimized, however, it must be realized that it is clearly the
policy and purpose of the Act that impacts and pollution of air, land
and water should be minimized to the extent practicable. The Division
agrees that this particular language serves little purpose, may create
misinterpretation and recommends that it be deleted. (17)

Chapter XIV, Sec:ion 2.b.

The introduction to subsection b. requires "a description of the
land, geology and groundwater hydrology". The subsection goes on to
describe the type of information necessary to satisfy this description.

Many commenters expressed a concern that certain information re-
quirements of this subsection would not be limited to the nature of the
surface disturbance typical of in-situ technologies. The intent of
the Act to so limit it is reflected by W.S. 35-11-428(a) (i). The Divi-
sion agrees with many commenters that by adding to the introductory
language the phrase, "Consistent with the extent and nature of the pro-
posed surface disturbance”, subsections b.(2), (3), (5), (6) and (7)
may be modified to be consistent with the types of disturbance that may
occur considering the applicable in situ technology. (1),(15),(17),(18)

L]

Chapter X1v, Sections 2.b.(2) through (6)

The referenced paragraphs contain infornation gathering require-
ments for soils, natural radioactivity, vegetation, and wildlife in
accordance with the requirements of W.S. 35-11-428(a)(i). Many commen-
ters expressed concerns that the requirements of the proposed regula-
tions go beyond what is needed for the type of surface disturbance re-
sulting from the applicable in situ mining technologv.
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One commenter recommended that the high intensity soil survey which
may be required by paragraph (2) be limited to those areas where the po-
tential for significant subsidence exists. The Division advises against
this change because it is felt that such detailed descripticns are neces-
sary in areas where excavation and fills will occur or where there may be
substantial surface disturbance. This type of information is necessary
to describe the "topsoil" that will be seperately removed and preserved
for reclamation. The term "low intensity" was removed from the proposed
paragraph to allow greater latitude in the type of information generally
required and the term "high intensity" was substituted with "detailed" to
provide terminology consistent with that used in Chapter VI, Section 5.b.

One commenter recommended changes to the requirement for topsoil re-
moval (paragraph (3). The commenter's argument was that some affected
lands may not require topsoil removal because disturbance shall be minimal.
The Division recommerds no change to the language of the paragraph because
it only requires a description of the nature and depth of topsoil that will
be removed. Consistent with the narrative of Section l.a. of this analysis
and the changes to Section 2.b., there is latitude to allow topsoil to be
left in place where disturbance will be minimal. An approved mining and
reclamation plan will show where topsoil will or will not be removed.

There were several comments on paragraph (4), which requires a descrip-
tion of the natural radioactivity of the lands where radioactive materials
may be stored., However, the State Attorney Ceneral's analysis of the
Atomic Energy Act, as amended, grants the Nuclear Regulatory Commission
(NRC) exclusive jurisdiction over radicactive hazards associated with
uranium or thorium licensed facilities. On this basis the paragraph is
being deleted from the proposed regulation so as to not be inconsistent
with similar NRC requirements.

Many commenters expressed a concern that vegetation studies required
by paragraph (5) were not warranted or necessary for the minimal amounts
of surface disturbance resulting from in-situ activities. Of particular
concern was the required productivity studies. The Division recommends
that no change should be made to the proposed regulation on the basis that:
1) Pre-mining vegetation conditions must be established as a control
which can later be used to determine when the affected lamds have been re-
vegetated. 2) Reclamation of surface disturbance is measured on the basis
of restoring a vegetative cover that stabilizes the ground surface and
facilities a post-mining land use equivalent to the "highest previous use",
and 3) The three elements; cover, species diversity, and productivitv
are necessary measurements to objectively assess the success of revegeta-
tion and restoration of the post-mining land use. The Division believes
that by limiting these studies to the "affected lands" the requirement is
consistent with the Act, and the nature and extent of surface disturbance
associated with in situ mining.
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One commenter was concerned with the word "potential™ in combinatiou with the
phrase "habitatz for endangered species” of paragraph (6), arguing that any site ~uld
be potential habitat. The Division agrees that the word potential could be deleted
but points out the normal surveys for endangered species habitat usually include
consideration of "potential”. (7)(11)(12)(17)(18)(15)

Chapter XIV, Section 2.b.(7)

This section requires a description and map of all surface water rights within
and adjacent to the permit area. Commenters pointed out that "adjacent to" is not
defined in the Act, while "adjacent lands" is (W.S. 35-11-103(c)(vii)) as recommended
that the latter term be used.

The Division agrees that to maintain consistency with the Act, the term "ad-
jacent lands should be substituted for "adjacent to". The Council felt that water
rights existing on lands adjacent to the permit area and adjacent lands should be
provided as information in an application. Thus, the proposed regulation was modi-
fied to require a description of surface water in the permit area and adjacent lands
and information on wa.er rights within the permit area and to a distance of three
miles outside the permit area should be provided. (11)(15)(7)(18)

Chapter XIV, Section 2.b.(8)

This section requires a detailed description of baseline site geology.

One commenter observed that the detail of information required relating to
aquifers might not be appropriate for operations where an aquifer is not involved.

The Division agrees that the information required in this Section is too
specific to allow the flexibility required to apply these regulations to operations
without aquifers. It is recommended that Section 2.b.(8) be simplified and rewritten
as follows:

A description of the geology, supported by maps, crdss-
sections, and supporting geologist, drillers, and geophysical
logs, which identifies formations and aquifers, geologic fea-
tures that could influence aquifer properties, and the areal
and stratigraphic position of the production zone in relation
to other geologic features. (8)

Chapter XIV, Section 2.b.(10) and (11)

Section 2.b.(10) requires information on existing water wells and Section 2.b.
(11) requires information on abandoned wells and drill holes within the permit area
and for a three mile area adjacent to the permit area. This information is required
to the extent it is available from public records and a reasonable inspection of the
property.



Appendix "B"
Page Fourteen

The comments received on these sections requested that: 1) "a reason-
able inspection of the property" be deleted because "reasonable" is not de-
fined, and 2) "a three mile area adjacent to the permit area' be replaced
by "adjacent lands" because the Act does not suggest any basis for the three
mile area, while it does define "adjacent lands"

"Adjacent lands" is defined in the Act (W.S. 35-11-103(e)(vii)) as a
one-half mile area adjacent to the permit boundary. The Division agrees
that in most cases this area will be sufficient to provide adequate environ-
mental protection in light of the slow movement of groundwater and the ex-
tensive monitoring systems that will be required. The Division recognized,
however, that instances may arise with developing in situ technologies, such
as in situ coal gasificaticn, where the potential clearly exists for pollu-
tants to migrate past the one-half mile bounda:y over a very short period of
time. In cases such as this, information on water wells within three miles
of the permit area may be necessary information for assessing impacts. Pre-
paration of such a map would require minimal time and expense, yet it would
benefit both the public and the Division by clearly showing the extent to
which wells are currently being used, and may be impacted, in the vicinity
of the proposed operation. The Council ruled that the information in Section
2.b.(11) should be restricted to "adjacent lands", but that Section 2.b.(10)
be modified to read:

Locations and present owners of all water wells in use
within the permit area and on adjacent lands, including a de-
scription of well completion data, producing interval(s), and
variations in water level to the extent such information is
available in the public records and from a reasonable inspec-
tion of the property. The Administrator will require a mapping
of all wells to a distance of three (3) miles outside the permit
area.

The Division feels that an inspection of the property is essential to
locate any wells or holes that have not been documented on public records,
but which may provide a conduit for the flow of recovery fluid out of the
production zone. The word "reasonable" has been included for the purposes
of limiting the level of detail required in such an inspection. The mapping
of well locations within 3 miles ¢f the permit area includes those of public
record or as a result of inspection (8)(9)(11)(15)(17)(18) (16) (21)(7)(25).

Chapter XiV, Section 2.b. (12) and £13)

Section 2.b.(12) requires a static water ievel map for all aquifers
which may be affected by mining. Section 2.b.(13) requires aguifer charac-
teristics for saturated portions of the receiving strata and overlying
aquifors and the extent of hydraulic connection between the receiving strata
and overlying and underlying aquifers.
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1) Several commenters felt that the dvilling and completion of wells
necessary to determine aquifer characteristics and water levels in over-
lying and underlying aquifers is not justified because these aquifers will
be monitored.

The Division believes that the required information is necessary and
justifies the time and expense involved on the basis that: 1) in most
cases, the monitoring wells installed in overlying and underlying aquifers
for excursion detection will be sufficient for gathering the information
required in this section, and 2) the information required in this section
will aid in the detection and control of vertical excursions and the deter-
mination of the potential impact of an excursion. (17)(11)(15)(18)

2) It was suggested that only the determination of hydraulic connection
between the receiving strata and immediately overlying and underlying
aquifers be required.

The Division agrees that in most cases, only the immediately overlying
and underlying aquifers will be affected by hydraulic communication with the
recelving strata. However, instances may arise v' :re a series of leaky
aquifers or improperly abandoned drill holes may result In substantial
hydraulic cormmunication between the receiving strata and an aquifer that is
not immediately adjacent to the receiving strata. The Division seeks to
maintain the flexibility to ask for a detailed determination of the extent
of commun.cation between the receiving strata ard an aquifer that is not
immediately aljacent to it if a special case, such as one of those men-
tioned above, shoald arise. It sh ild be recognized that Section 2.b.(13)
does not specify the methods or level of detail required to determine
hydraulic connection. The Division expects the extent of communication
between the receiving strata and immediately overlying and underlying
aquifers to be determined in great detail; while in most cases a simple
geologic argument will probably be sufficient to determine communication
with other aquifers. To maintain the flexibility for addressing special
cases, the Division recommends against modifying "overlying and underlying"
aquifers'" with the word "immediately". (17)(15)(18)(11)(7)

3) One commenter remarked that because of certain site conditions, such
as an aquifer occuring at great depth, it may not be po%sible to obtain
all of the information required in Section 2.b.(13).

The Division agrees that increase flexibility is necessary for this
section to be reasonably applied to all hydrologic situations and recom-
ments the following modification to Section 2.b.(13):

Aquifer characteristics...which may include, but is not
limited to,... (8)
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4) One commenter suggested that the phrase "direction of preferred flow
under hydraulic stress" is confusing because there might be more than one
preferred direction depending on the variability in aquifer characteristics.

The Division agrees with this observation and recommends that "direc~
tion" be changed to "direction(s)". (4)

Chapter XIV, Section 2.b.(14)

This section requires geologic logging data, core analyses, and othcrc
test data necessary to substantiate geologic and hydrologic interpretactionms.

Several comments were received that the terms in this definition are
vague and that it is unnecessary and burdensome, for both the applicant
and the agency, to require such a large amount of raw data.

The Division agrees with this comment and recommends that Section 2.b.
(14) be deleted. Past experience has shown, however, that geologist, .
drillers, and geophysical logs are necessary to show the kind of detailed
geologic inforration that cannot be included on a cross-section. In order
to limit the type of geologic data required of these categories and for
the specific purpose of defining the geology, the Division recommends that
Section 2.b.(8) be modified as follows:

A description of the geology, supported by maps, cross-
sections and supporting geologist, drillers, and geophysical
10gSes.. (6)(11)(15)(17a)(18)

Chapter XIV, Section 2.b.(15)

Section 2.b.(15) requires a tabulation of baseline groundwater quality
analyses.

A comment was received that this section does not give any require-
ments for number and location of wells, sampling frequency, or time frames
for baseline characterization. >

The Division feels that these requirements should not be specified in
the in situ regulations because of the number of different and changing
technologies to which these regulations must apply. The Division believes
that both flexibility and consistency in monitoring requirements between
operations can more easily be maintained tnrough the in situ guideline.
For this reason, the Division rccommends that the last sentence of Section
2.b.(15) be moditied to read:

Sampling to characterize the pre-mining groudwater
quality and its variability shall be conducted in accordance
with established Department guidelines.
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Chapter XIV, Section 2.c.

One commenter recommended that the reference to W.S. 35-11-.06(b) (viii)
should be deleted because by referencing it the requirement of segregating
and protecting the topsoil was not consistent with the extent and nature
of surface disturbance, associated with in-situ technology.

The Division does not concur with the recommendation as the In-Situ
Act also references this section thus implying intent for operators to
coaply with the provision. In this same section, the Division recommends
the addition of reference to W.S. 35-11-406(b)(xiii) as being consistent
with the Act, and deletion of reference to W.S. 35-11-406(b) (xvii) and (xviii),
privisions which are limited to surface coal mining operations and which
will be covered in the proposed regulations of the State Program for
Surface Coal Mining Operations.

Chapter XIV, Section 2.c.(l)

Section 2.c.(l) requires a description of the method of operation
including injection pressures and volume and type of recovery fluid to be
used.

It was suggested that the word "rate" is more appropriate than
"volume" and that the word "proposed" be included since exact specifica-
tions may have to be changed in response to mining conditions.

The Division agrees and recommends the following wording for Section
2.¢.(1):

A description of the proposed method of operation to include
injecti.n pressures, injection rate, and type of recovery fluid
to be used. (11)(15)(17)(18)

Chapter X1V, Section 2.c.(2) and (3)

The proposed paragraphs (2) and (3) require maps shgwing activities
of the operation, sequency of mining, and reclamation and relationship of
the permit area to existing structures, dwellings, roads, etc., not asso-
ciated with the operation. Several commenters recommended that “proposed"
be injected into these paragraphs as a modifier since activities can only
be predicted at the onset and minor changes may occur as the operation

commences and progresses. The Division concurrs with these recommendations.
(17)(18) (15)
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Chapter XIV, Section 2.c.(4)

This section requires a description of the procedures used to verify
that excursion monitoring wells are in hydraulic communication with in-
jection and recovery wells.

Comments raceived on this regulation pointed out that only monitor
wells completed in the receiving strata should be in hydraulic communica-
tion with injection and recovery wells. Furthermore, it was observed
that monitor wells cannot be in hydraulic communication when mining
evaporites or other non-aquifer deposits.

In light of these comments, the Division recommends that Section
2.c.(4) be modified to read:

The proc:dures utilized to verify that the injection and
recovery wells are in communication with monitor wells completea
in the receiving strata and employed for the purpose of detect-
ing excursions.

The word "hydraulic" has been deleted from the regulation to give a
broader meaning to the word "communication". Hydraulic communication is
implied where the receiving strata ‘s saturated. Where the receiving
strata is a non-aquifer, a demonstration must still be made that monitor
wells will be placed in such a fashion that an excursion will be detected
should one occur. Communication in this case may be verified by demon-
strating that the production horizon is continuous to and including the
monitor wells. (17)(11)(15)(7)(8)(18)

Chapter XIV, Section 2.c.(6)

Section 2.c.(6) requires a schedule and procedures for periodically
checking injection and recovery wells for leakage.

Several commenters felt that periodic checking for leaks is unwar-
ranted in light of the time and money required because excursions will
be picked up by the monitoring system. It was argued tha?® only suspect
wells should be tested and only in the case of an excursion.

One commenter observed that this regulation does not require the use
of tubing for leak protection in injection wells and that it is unclear
whether injection wells must be tested for mechanical integrity before
use. These requiremeats are part of the proposed EPA Underground Injec-
tion Contrel Regulations.

The Division feels that because of the newness and variation in in
situ technology, tubing or specific casing requitements should not be im-
nosed. It is escential, however, that injection wells be checked for
machanical integrity and leakage before they are used. The Division be-
lieves that periodic testing of injection wells during use is necessary
until some knowledge is gained about how tne varfous casing materials
stand up under the stresses of in situ mining. It is not a given that
leaking flvid will always be picked up by the monitoring svstem, particu-
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larly where several overlying aquifers are present. The Division feels that
the proposed regulation allows a great deal of flexi.bility with regard to
scheduling and should be adaptable to changing knowledge and technology.

To emphasize the need for testing before the use of injeccion wells
aid to maintain consistency with UIC requirements for periodic testing,
the following modification of section 2.c. (6) is recommended:

A schedule and procedures to check for mechanical integrity
of injection wells prior to injection and at a minimum of every
five (5) years during use.  (14)(11)(15)(9)(17)(18)

Chapter XIV, Section 2.c.(8)

This paragraph requires an evaluation of the effects of subsidence on land
and water resoruces and establishes a standard for subsidence control.
One commenter argued that the standard (second sentence of paragraph)
implies that total nondegration and overall perfection is expected. The '
commenter recommended that "significant" be added prior to "degraded" to
alleviate this implication.

The Division believes in the context of the language of the second
sentence, that the standard implies that the uses must not be degraded.
This does not mean that any change in the land surface or groundwater
conditions would consistute degradation but rather changes as a result of
subsidence which adversely affected the use of the land surface or ground-
water resource would consistute degradation. The Division does not recom-
mend changes in the proposed language as it believes sufficient flexibility
is provided by the proposed language. (17)

Chapter XIV, Section 2.c.(9)

Section 2.c.(9) requires a description of the typical proposed well
completion for each type of well utilized.

One commenter pointed out that an inconsistency exiwsts between the
detail required in this section and that required in the annual report in
Section 3.c. A typographical error was also noted.

The Division agrees that the two sections are inconsistent as pro-
posed. Completion details required in the annual report for new monitor
wells are basic infermation which should be provided for all monitor
wells to aid in the interpretation of monitoring data. The Division feels
that both Sections Z.c.(9) and 3.c. should be written in more general terms
to allow the flexibility required to regulate a changing technology. It
is therefore, recommended that Section 2.c.(9) be rewritten as follows:
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Completion details for all monitor wells and a detailed de-
scription of the typical proposed well completion for injection
and recovery wells. (7)

Chapter XIV, Section 2.c.(10)

This paragraph requires information on the design, construction, and
monitoring of impoundments which may or may not contain process wastes.
Many commenters were concerned about the detailed construction and design
plan that would have to be submitted to satisfy the requirement. There
were numerous arguments also that this requirement was redundaat to similar
requirements and responsibilities of the Water Quality Division, State
Engineer and the Nuclear Regulatory Commiscion., There was also a concern
that such detailed engineering plans would pose an unnecessary economic
burden on the applicant with no assurance that he would receive a permit,

The Division is mandated by statute to assess impoundments associated
with mining operations on the basis of environmental protection and recla-
mation. The State Engineer assesses impoundments on the basis of water
appropriations., Water Quality Division assesses impoundments on the basis
of protection to surface water and grc undwater quality. The Nuclear Regu-
latory Commission assesses impoundments on the basis of radioactive hazards
and under the recent Uranium Mill Tailings Radiation Conirol Act, the non-
radioactive hazards. There is obvious overlap wher. water and waste im-
poundmen-.s exist. However, although this multiple agency review exists,
the objections of each agency review are generally different, each designed
to achieve their independent statutory responsibilities.

Generally, the detailed design that is submitted to the State Engineer
will satisfy the Division's requirements and the monitoring and coutingency
plan are consistent with the plan needs of Water Quality Division. Thus,
the only hardship imposed is producing several copies and arranging the
material in a format for each reviewing agency. In accordance with the
comments and for the purpose of clarity, the Divisior does recommend the
following language be substituted for that proposed:

A description of and design plan for all impoundgents and
for those impoundments containing wastes, a leakage monitoring
plan., For impoundments holding toxic or aci? forming material,
contingency plans to control unanticipated leakage shall be

provided.

Reference to "radioactive material" was deleted since control of these
types of materials falls under the exclusive jurisdiction of the NRC. (11)

(7)(8) (17)(15) (18)
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Chapter XIV, Section 2.c.(11)

This paragraph requires a description of the construction and design
details for temporary and permanent diversions. Several commenters argued
that this requirement was redundant to the State Engineer's responsibili-
ties and that the requirement was not necessary since Chapter II1I, Section
1 and 2 (Diversion of unchannelized surface water and streams) had been in-
cluded in the regulations by reference in Section l.a.

Although the State Engineer may require similar detailed designs of
diversion, his review and approval concentrates on water appropriations.
Dissimilarly, the Division reviews diversions on the basis of environmental
protection. So, as many commenters suggested, there is overlap but the
statutory responsibilities are different. As noted by a commenter, refe-
renced Chapter 1II contains regulations on diversions. These regulations
set out standards for diversions and are not application requirements.

On the bacis of the commeats, the Division recommends the following language
be substituted for that proposed:

"A description of all temporary and permanent surface water

diversions in accordance with Cbh'pter III, Sections 1 and 2 of
these regulations”.  (15)(18)(1 )(7)(8)

Chapter X1V, Section 2.c.(13)

This paragraph requires a description of procedures that will be
employed to insure that acid forming, toxic and radioactive materials
will be properly disposed of. One commenter suggested that these materials
should be limited to mine process wastes because wastes resulting from
worker activities are subject to regulation by the Solid Waste Program of
DEQ. The Division concurs with this suggestion and believes that the
phrase "encountered during or created by the mining process"” in the pro-
posed regulation limits the applicability of this requirement. It should
be noted that "radioactive" is deleted on the basis that control of radio-
active material falls under NRC jurisdiction. (5)

Chapter XIV, Section 2.c.(l4)

Section 2.c.(14) requires a description of chemical reactions that may
occur during injection and that may change groundwater quality in the re-
ceiving strata or other aquifers.

A comment was received that a description of chemical reactions in
other aquifers should not be required because excursions outside of the re-
ceiving strata will be detected by monitoring wells and controlled.
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The intent of Section 2.c.(14) is to obtain a description of the chemi-
cal reactions which are expected to occur in the production zone. This in-
formation would be used to determine the degree to which groundwater out-
side of the production zone would be impacted by a potential excursion.

The Division recognizes that the current wording is unclear and recommends
that Section 2.c.(14) be rewritten as follows:

A description of chemical reactions that may occur during
mining as a result of recovery fluid injection. (11)

Chapter XIV, Section 2.c.(15)

This section requires details of and time schedules for a continuous
monitoring program from pre-mining through release of bond.

Several comments were received suggesting that the word "continuous"
be defined or replaced with the word "periodic" because, taken literally,
a "continuous" monitoring program would be quite excessive.

The Division agrees that a continuous monitoring program, in the

literal sense, is excessive. It is recommended that the word "continuous"
be dropped from the regulations. (3)(6)(11)(14)(17)(18)

Chapter XIV, Section 2.c.(16)

Section 2.,c.(16) requires a description of all measures employed to
prevent an excursion,

One commenter felt that the word "all" should be deleted on the basis
that such absolute wording could preclude the use of effective measures
which were not contemplated at the time of the application.

The Division sees no problem with making such a change since it is
to the company's advantage to describe all anticipated measures in the
application. It is recommended that the word "all" be dg}eted. (7)

Chapter XIV, Section 2.d

This introductorv sentence to the section d. (reclamation plan require-
ments) references several informational requirements of the Act. One
commenter felt that W.S. 35-11-406(b)(ii) should not be referenced because
the information required by that section was not consistent with the nature
and scope of surface disturbance associated with the in situ technology.
W.S. 35-11-406(b)(ii) requires a plan “or recontouring the surface to a
configuration consistent with the post-aining land use. Although the
surface disturbance is for the most zar: minimal there will be excavations
and fills associated with most operations. Discussions are necessary con-
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cerning the recontouring of these areas. Also, the reference in the regu-
lations is consistent with the reference in the In-Situ Act, W.S. 35-11-~
428(a) (iii). The addition of the phrase "consistent with the applicable
in situ technology to this language" should also allow a certain degree

of flexibility. The Division recommends no change.

Chapter X1V, Section 2.d.(1)

This proposed paragraph requires that an applicant applying for an
in situ mining permit demonstrate that ''groundwater restoration" can be
achieved. Groundwater restoration is defined by the Act as:

The condition achieved when the quality of all groundwater
affected by the injection of recovery fluids is returned to a
quality of use equal to or better than, and consistent with the
uses for which the water was suitable prior to the operation by
employing the best practicable technology.

The requirement of this proposed section states that demonstration
must consist of a showing that by employing the best practicable technology
the operator will attain a return of groundwater conditions to those that
existed before mining (Section 2.d.(1)(2)) or if this cannot be achieved,
employ the best practicable technology to restore the uses for which the
water was suitable (Section 2.d.(1)(b)) and in no case by employing the
best practicable technology would the water be left at a quality level
which would endanger public health and safe:y (Section 2.4.(1)¢c})s

Numerous comments were received on this requiremunt, as it represents
further definition of the them "groundwater restoratioa" and it places a
burden upon the operator to demonstrate why levels of restoration higher
than the minimum cannot be achieved. Comments on this paragraph range
from concern that: 1) A commercial scale operation may be authorized
before an affirmative demonstration has been made that the operator has
the technological capabilities to restore the groundwater, 2) The resto-
ration requirements of Section 2.d.(1)(a) were not physically and econom-
ically achievable, and 3) The Division had weakened the spirit and in-
tent of the In Situ Act by the proposed regulations of Section 2.d.{1)(c).

The repulations were drafted on the concept that for the Director to
permit for a commercial scale in situ operation an applicant must be able
to demonstrate that the proposed operation will be conducted in accordance
with the provisions of the Act. For those cases where an operator is not
sure because of the newlv developing in situ technology, that he can meet
the performance required for a comnercial scale operation (W.S. 35-11-428
throuvgh W.S. 35-11-430), the Act contains a special licensing procedure
specific for testing the technclogy to determine its mineability, worka-
bility and to develop the necessary reclamation techniques. The Act
clearly contemplates that all operations, both commerical and testing, must
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be conductea in accordance with the provisions of the Act. However, the Act reduces
the requirements for a research and development operation to allow such operations

to physically test their methodology. As an example, an application for a testing
license must include a reclamation plan which describes the..."method for groundwater
restoration” (W.S. 35-11-431(a)(iv)) whereas a permit application must include a
mining and re- lamation plan containiug..."procedures for groundwater restoration".
(W.S. 35-11-428(a)(1ii1)(14)). '"Method" implies only a process for attaiuing a goal
where "procedure" implies a particular proven way of accomplishing an act. On this
basis, the Division believes that the Act intended on affirmative demonstration
before an operator can be granted a permit to mine at a large commercial scale. If
such demonstration cannot be made for a permit, the operator can test the technology
and develop the necessary information for such demonstration under a testing license.

Numerous commenters argued that the requirement of Section 2.d.(1)(a) was not
physically and economically achievable with todays technology. It was further argued
that this requirement was inconsistent with the definition of "groundwater restoration"
av described above in this analysis of comments section. The Division believes that
the proposed language of Section 2.d.(i)(a) and (b) presents a fare reconstruction of
the groundwater restoration requirements and provides more definitive guidance to an
application. The In Situ Act clearly contemplates that groundwater clean-up should be
at target levels which will restore groundwater quality to a level as closely approxi-
mating pre-mining conditions as possible by the application of state-of-the-art
technology; however, the Act recognizes that even state-of-the-art technology may not
be realistically capable of restoring pre-mining conditions. Consequently, flexibility
exists to authorize "groundwater restoration” to a condition achievable through the
employment of "best practicable technology". In no event, however, is the statutory
requirement of "groundwater restoration" satisfied by post-mining conditions where the
quality of use of the water will be less than or inconsistent with the uses for which
the water was suitable before mining. The proposed regulations of Section 2.d. (1)
enforces this scenario by requiring operators to show that higher levels of restora-
tion are not achievable or practicable. Thus, the Division does not recommend
changes in Section 2.d.(1)(a) other than that necessary to develop language consistent
with similar restoration standards contained in the Yater Quality Divisions regulations,
Chapter VIII.

One commenter argued that this paragraph should be deletgd an- “ne Division should
rely soley upon the language in the Act. As previously noted, t wvision believes
with respect to developing a plan for groundwater restoration t ... the propesed regula-
tions provide greater clarity than contained in the Act and recommends that the para-
graph, as revis-., be retained in the regulations.
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Many commenters recommended that subparagraph (c) of this section be
deleted as it tended to weaken the spirit and intent of the In Situ Act.
The Division agrees that the subparagraph may allow groundwater restoration
to a level where the uses for which the water was suitable no-longer exist
and recommends this subparagraph be deleted. The Division also recomnmends,
for the purpose of consistency and clarification, that reference to
"employment of the best practicable technology" be included in the con-
trolling language of subparagraph {(a) and (b). (6)(7)(11)(17)(14)(18)(19)
(23) (24) (20) (25) (16) (15) (1) (4)

Chapter XIV, Section 2.d.(2) and (3)

Section 2.d.(2) requires the information necessary to demonstrate that
the operation will not adversely affect the uses for which the groundwater
outside of the production zone was suitable. Section 2.d.(3) requires the
applicant to demonstrate that the techniques used to achieve groundwater
restoration are appropriate for the recovery fluid used and the properties
of the receiving strata.

Several commenters argued that the word "demonstrate" is too strong
and may be interpreted to mean 'conclusively prove". The commenter felt
that these sections should require a description of the appropriateness
of proposed restoration techniques and the program to mitigate adverse
affects on the groundwater.

Upon review of these Sections, the Division feels that they are un-
necessary. Section 2.d.(l) requires a demonstration that groundwater resto-
ration will be possible and Section 2.d. (%) requires a desc:iption of the
condition to which the groundwater will be restored and the procedures used
to achieve this restoration. Therefore, the Division recommends that
Sections 2.d.(2) and (3) be deleted. It must be acknowledged that the Act
places a burden upon the operator to comply with the provisions of the Act.
If the operator cannot make such a showing, then the permit may be denied.
Thus, the Division believes that the use of the term "demonstrate" is
appropriate and cousistent with the intent of the Act. (8)(17)

-
Chapter XIV, Section 2.d.(4)

Section 2.d.(4) asks for the standards and procedures used to achieve
a condition of groundwater restoration.

One commenter suggested that "standards" be removed from this section
since the In Situ Act does not reference specific water quality standards
in regard to restoration.

The Division agrees with this comment. The intent of Section 2.d.(4)
is to obtain a commitment to restore the groundwater to a specific quality
and a description of the procedures that will be used to achieve this
quality. 1In order to clarify this section, the following wording is
recommended:
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In accordance with subsection (1) of this Section, the
condition of groundwater restoration and the procedures to
achieve such restoration. (11)

chapter XIV, Section 2.d.(6)

This paragraph requires a postmining contour map of the affected lands.
Many commenters argued that even though lands may be affected, the actual
surface disturbance may be so minimal that no changes to the premining con-
tours would occur. The Division agrees that in these cases the postmining
contour map would be no different than the premining contour map. The
Division recommends that this requirement be limited to those affected lands
where the pre-mining contours may be substantially altered. (11)(15)(12)
(17) (18)

Chapter XIV, Section 2.d.(10)

This paragraph requires a description of procedure for the removal
and disposal of building and structures erected during the operation,
Several commenters are concerned that this requirement would not allow an
operator to leave a structure that may be of value to the surface owner.
In accordance with the Chapter VIII, Section 3., the Administrator can
allow structures to be left which are of a beneficial use (this regulation
is referenced in Section l.a. of Chapter XIV). On the basis of this
referenced regulation the commenter's concern should be satisfied. Tae
Division would recommend that "all" be deleted from the proposed regulation
so as to be consistent with the standards of Chapter VIII, Section 3.
(7)(15) (18)(17)

Chapter X1V, Sectirn 2.d.(12)

This paragraph raquires a description of post-mining radiological
surveys to assure decontamination. Many commenters recommended that the
survey should be limited to a gamma survey to be consistent with the Act
(.S, 35-11-428(a)(i)). The Act specified gamma survey fwr pre-mining
determinations but in accordance with W.S. 35-11-428(a)(iii) (G) does not
limit the post-mining radiological evaluation to one of a gamma survey.
Regardless of the expressed concerns, the Division recommends that the
paragraph be deleted not on the basis of the comments, but on the basis
of NRC's exclusive jurisdiction over radionactive hazards associated with
license uranium milling operations. (15)(11)(17)(18)
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Chapter XIV, Section 2.d.(15)

This paragraph requires a time schedule for achieving reclamation.
This would include recontouring and revegetation, and groundwater resto-
ration. Many commenters argued that an application can only contain a
proposed schedule and that the schedule will change with time as the
operation progresses. Changes in the schedule shall be reported and
evaluated on an annual basis in accordance with the Annual Report (W.S.
35-11-411). The Division concurs with the commenter's concern and recom=-
mends that "proposed" be injected into the language of the requirement.
(15)(17) (18)

Chapter XIV, Section 2.d.(16)(a)

This subparagraph requires a cost analysis for removal and disposal
of structures which is used to assess a bond. Similar to the comments on
Section 2.d.(10)of this Chapter, one commenter was concerned that the re-
quirement did not allow for leaving any structures. 1o remove any
inconsistency between this requirment and the requirements of Chapter VIII,
Section 3., the Division recommends that all be deleted. (7)



Appﬁndix "B"
Page Twenty Eight

Chapter XIV, Section 3.a.(l) and (2)

These paragraphs require maps showing the progress of groundwater
restoration and mining. The requirements require the operator to show
the areas which will be mined and restored in the forthcoming year.
Many commenters argued that because this was a prediction, the word
"expected" should be added to phrase requesting such future assessments.
The Division concurs with the recommendation. (17, 15, 18)

Chapter XIV, Section 3.b.

Section 3.b. asks for the total quantity of recovery fluid injected
and the total quantity of recovery fluid extracted during the reporting
period.

One commenter claimed that the cuantities of recovery fluid that
were injected and extracted is process/operational data and does not
fall in the category of either environmental protection or reclamation
information; therefore, this requirement should be deleted.

The Divisior feels that the information required in this section 1s
important from an environmental standpoint. A comparison of the quanti-
ties of recovery fluid injected and extracted will function as an
important check on loss of fluid from the mine area. This type of mass
balance is a quick and easy way to determine the extent to which recovery
fluid has been controlled during the reporting period. The Division
recommends that this section be retained. (17)

Chapter XIV, Section 3.c.

Section 3.c. requires the annual report to include monitoring results
for the reporting period and well completion details for monitcring wells
installed during the previous year.

Several comments pointed out a typographical error and stated that
this section is unclear. One commenter requested that 3nly a summary of
monitoring results be required rather than the large amount of data which
ic already required to be maintained on site.

The Division has found in the past that summary reports are not
adequate to determine the extent to which an operation is affecting the
environment. Often raw data will indicate a trend long before it is
considered serious enough to be mentioned in a summary report. The data
itself must be reviewed each vear and must be available to the public as
part of the annual report record.
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Upon review of this Section, the Division feels that although
excursion detection is a major function of the monitoring program it
should be emphasized that details of any excursions that have occurred
during the reporting period should be included in this section of the
annual report.

In order to clarify Section 3.c., and maintain consistency with
Section 2.c.(9), the Division recommends the following change in
warding:

Monitoring program results pursuant to Section 2.c.(15)
of this Chapter including a map and a description of all
excursions, their location, and extent during the reporting
period. Completion details shall be included for all moni-
tor wells installed during the previous year. (6, 7, 15, 18, 17, 6)

Chapter XIV, Section 3.d.

Section 3.d. requires an updated piezometric surface map to be
included in the annual report for all aquifers that may be affected
by mining.

Comments were received that the usefulness of such a map is
limited because it will represent only an instantaneous surface and
cannot be extrapolated over time and distance.

The Division recognizes that any piezometric surface map repre-
sents only a point in time, as does any other type of non-continuous
reasurement. The value of annually updated piezometric maps is that
they will indicaite any groundwater mounding or other signs that the
operation may be adversely affecting the hydrologic svstem. Water
level monitoring is required as part of the groundwater monitoring
srogram; consequently the only additional work required by this Section
is to plot and contour the data points. For these reasons, the Division
recommends that Section 3.d. be retained. (8, 15, 17a, 18)

>
Chapter XIV, Section 3.e.

Section 3.d. requires that the annual report contain supporting data
‘or areas where groundwater restoration has been achieved during the pre-
vious year,
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One commenter has suggested that a summary report on groundwater
restoration be required rather than supporting data on the basis that
a summary report would be more readily understandable aid would save
the agency the burden of storing large amounts of data.

The Division feels that supporting data is essential as a means
of judging the success of restoration against the conditions to which
groundwater is to be restored, as specified in the permit. Ground-
water restoration cannot be demonstrated without providing the facts
to back-up summary statements. The requirenen's of this Section pro-
vide the only means by which the Division wili be able to determine
whether or not restoration has been achieved. It is strongly recom-
mended that Section 3.e. remain unchanged. (17)

Chapter XIV, Section 4.

This section of the regulations contains permit application require-
ments in addition to those listed in W.S. 35-11-431, Research and Develop-
ment Testing License. There were a variety of comments on this section,
some commenters expressing a concern that the regulations did not go far
enough with re:pect to public notice and siting. Other commenters felr
the regulations went beyond the intent of the Act by placing too much
burden on the operator to demonstrate compliance with the Act or the
development of resource information.

Several commenters expressed conceras that the public notice procedures
were inadequate, there was no opportunity for a public hearing, and there
were no re;ulations which prohibited testing activities from being too close
to residential areas. Public notice procedures are epelled out in the Act
(W.S. 35-11-431(a)(vi)) and require that a pernit application contain
proof of notice to all persons having a valid legal estate of record
within one-half mile of the R & D testing license area. The Act certainly
envisions the opportunity for objections and a public hearing in accoriance
with the language of W.S. 35-11-432, Equally, in accordance with W.S. 35-
11-432, there may be legitimate grounds for denying a special license to
conduct research and development testing where an owner living within one-
half mile feels he may be adversely affected by the proposed mining operation.

Several commenters were concerned that the regulations placed an undue
burden on the operator or requirement inforration on activities bevond what
contemplated by the Act for testing operations. One commenter argued
that the use of the word "demonstrate" in Section 4.a. posed an undue burden
on the applicant to conclusively prove corpliance, an obiigation beyond what
was contemplated by the Act. The Division believes that the Act very clearly
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places the burden upon the operator to show, before a license or permit
is granted, that the proposed operation can be conducted in acccrdance
with the provisions and purpose of the Act. An application for a license
that does not demonstrate compliance with the purpose of the Act may not
be granted by the Administrator. Section 4.a.(1) through (3) requires
that the applicant demonstrate within the application that the operation
is designed to evaluate the mineability or workability of the mineral
deposit and provide information for developing reclamation techniques
for in situ mining (all consistent with the definition of "Research and
Development Testing License:, (W.S. 35-11-103(f)(viii)), and minimize
disturbance to the land, surface water and groundwater. Although the
latter provision (minimize disturbance, Section 4.a.(2)) was not speci-
fically contained within the Act, the Division believes this requirement
is consistent with the intent of the Research and Development licensing
provisions. Considering the above pcints, the Division does not
recommend any changes to subsection 4.a.

With respect to subsection 4.b., one commenter suggested that
"vegetative cover" in paragraph (1) of the subsection should be changed
to language similar to that of the Act, "statement of the type of
vegetation" (W.S. 35-11-431). The commenter was concerned that the
use of the term "vegetative cover" would require comprehensive studies
including productivity which was not felt to be necessary for the small
acreages of land that would be affected by such an operation. Although
the Division questions the commenter's interpretations of W.S. 35-11-431,
the Division is in agreement that disturbances are usually restricted to
several acres and thus comprehensive premining vegetation surveys for
these small acreages are not necessary. The Division recommends that
the language of Section 4.b.(1) be changed to read: "The land use,
vegetation and topsoil characteristics of the affected land" (location
and name of surface water and water rights placed in separate paragraph).
By this language a description of the vegetation, which may be by methods
such as the SCS range site classification system, will suffice where small
acreages of affected land will be disturbed. This still allows the
Administrator to require greater information where unusually large
acreages of land may be disturbed under a license.

One commenter was concerned that the requirement ®f subsection 4.b.(2)
for noting wells from a "reasonable inspection of the propert+”, would
create co.fusion and peril for the operation. The Division acknowledges that
manyv times wells that can be ovserved in the field will not be reflected
on public record. By reasonable irpsection, the Division did not intend
for an applicant to crawl across the property seeking holes or signs of
holes. Equally, if a well were observed and no record could be found with
respect to plugging and well completion this information would not be
available for the operator to report. The Division believes this inspection
requirement is reasonable and may provide valuable information that may not
otherwise be attainable from the public record. The Division recommends
no change in subrection 4.b.(2). (1, 17, 22, 25
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Chapter XIV, Section 5.

Section 5. coatains three prohibiticns:
a. Discharge into an uncased open hole above or below the production zone,

b. Injection of any substance other than air or clean water between the wall
of the hole and casing in the hole except in the production zone, and

c. Injection of recovery fluid into any zone or interval other than that
represented as the production zone in the approve permit or license.

Several comments were received stating that prohibitions "a" and "b" are so
broad that they do nnt allow the use of proper well completion techniques. One
commenter felt that prohibition "c¢" should be deleted because the condition it refers
to is that of an excursion. Other parts of the in situ regulations recognize that
excursions will occur and makes allowances for their control without penalty.

The Division agrees that prohibitions "a" and "b" are much too broad. The
intent is to prohibit the injection of recovery fluid into zones outside of the
production zome, which is adequately covered in prohibition "c¢". Therefore,
the Division recommends that prohibitions "a" and "b" be deleted.

Prohibition "¢" addressed a situation that is not covered in the statutory
definition of "excursion". According to the In Situ Act, an excursion is the un-
authorized movement of recovery fluid out of the production zone (W.S. 35-11-103
(£)(ii)). Prohibition "c¢" addresses the injection of recovery fluid directly into
unauthorized zones, rather than the migration of recovery fluid away from the pro-
duction zone. Recognizing the Division's obligation to prohibit activities that
would jeopardize reclamation or protection of any waters of the State (W.S. 35-11-
429(a)(iv)), groundwater contamination due to injection into an unauthorized zone
is consequently prohibited. The Division recommends that this prohibition be re-
tained. The Division recognized its obligation to enforce this requirement in a
reasonable manner. (9)(6)(17)(8)

Chapter XIV, Section 6.

Section 6. requires that all analyses submitted to the Administrator include
a description or reference for sample collection, preservation, analysis, and
quality control procedures and identification of the laboratory used, job
identification number, and date of analysis.
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The comment was received that all of this information should be
maintained at the mine site rather than submitted with the analysis.

The procedural information and date of analysis required in this
section will be used by the Division to confirm the validity of the
data. Errors or incorrect procedures used in sample collection, pre~
servation, or analysis may result in analytical data which does not
represent the actual quality of the water tested. This should not be
a burden on the applicant because if the same procedures are used
consistently, they can easily be referenced. If an analysis appears
to be in error, the laboratory name and job identification number is
needed in order to verify the results with the responsible laboratory.
With the large number of samples analyzed and laboratories used by

most applicants, matching a particular analysis submitted to the Division
with the laboratory and job identification number maintained at the site

could become difficult and time consuming. The Division feels it is a
simple matter to add this information to each analysis along with the

well number and sampling date. On this basis, the Division recommends
that Section 6. remain unchanged, 7, 15, 18)

Chapter XIV, Section 7.

This section recognizes that records may be held as confidential
if they satisfy the requirements of W.S., 35-11-1101(a). The section
also contained a time period wherein confidential records would no
ionger be held as such unless the permittee renewed his request. The
Division had, for administrative purposes, proposed the time period
on the basis that records which were confidential upon submittal may
not be conficential at a later date due to technology changes, and to
make available to the public all information which may not qualify as
confidential material in accordance with W.S. 35-11-1101(a).

Several commenters argued that the renewal requirements were
burdensome, not intended by the Act, and subjected reevaluation by
the agency of the confidential nature of material. There was also
concern that too much discretion was left to the Administrator with
respect to defining "trade secrets". v

The Division believes that this issue is broader than just the
in situ regulations and needs to be handled on a Departmental level.
Definition of "trade secret", as it aprlies to Surface Coal Mining
Operations, is contained in the propused regulations of the State
Program and may provide general guidance for other types of mining:
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"Trade Secret" means, for purposes of surface coal mining or
exploration activities:

a) Information pertaining only to the analysis of chemical properties
of marketable coal, except information of a mineral or elemental content
which is potentially toxic to the environmen: or of a hydrologic nature;

b) Information pertaining to the coal seam itself, except as to
any person who demonstrates to the satisfaction of the Director an
interest which is or may be adversely affected by the decision to
hold such information confidential;

¢) Information which is not on public file pursuant to State law;
d) Information relating to coal exploration operations which concerns
privileged commercial or financial information relating to the competitive

rights of the person intending to conduct the coal explorztion operations.

Until this issue can be more fully evaluated, the Division recommends
that the five (5) year renewal period be deleted.
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SUBJECT: List of Changes in January 15, 1980, Revised Land Quality Division In-Situ
Regulations, Chapters I and XIV

RE: Chapter I, Section 2. Definitions

DEFINITION LOCATION OF CHANGE COMMENT
(62) Page 1, line 3 Renumbered
(63) Page 1, lines 5,6,7, Renumbered and modi-
fied in response to
comments.
(64) Page 1, line 9 Renumbered. "Piezo-

metric'" changed to
"potentiometric" for
technical accuracy.

(65) Page 1, lines 12 - 16 Deleted so as to not
be inconsistent with
NRC regulations.

(65) Page 1, lines 17, 18, 19 Renumbered and re-
worded for clarity.

(¢7) Page 2, line 1 Renumbered.

(63) Page 2, line 4 Renumbered.

(69) Page 2, lines 8 - 11 Renumbered and modi-

» fied in response to

comments.

(77) Page 2, lines 14, 15 Added in response

to comments

(78) Page 2, lines 16, 17, 18 Added in response
to comments.

(79) Page 2, lines 19, 20, 21 Added for consistency
with Water Quality Divi-~
sion Regulations.




RE: Chapter XIV,
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l.a.

1.b.

1.C.
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In-Situ Mining

Page Two
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Page 1, lines

Page

Page

Page

Page

Page

Page

Page

Page
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2,

3,

lines

lines

lines

lines

lines

lines

lines

lines

3~9

10 - 20

5= 1l

12 - 18

19 - 27

COMMENT

Modified as a result

of comments and re-
ference to Water Quality
Division in-situ regula-
tions.

Modified to include
cooperative role of
Water Quality Division.

Deleted as result of
comments., '

Modified to clarify

the roles of the

Land Quality andd

water Qualtiy Divisions,

Ylodified as a result
of comments, to allow
reasonable period of
time for compliance.

¥sdiiied in response

to conments, to in-
clude the role of the
water Quality Division,
anc for clarity.

An earlier requirement
renoved from Section
2.4.(3) and added to
tnis section as a
zeneral requirement.

Deleted as a result
of comnents.

tiodified for clarity
an_ consistency with
tae act.
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Chapter XIV.

REGULATION

2.b.(11)
2.5.(12)

2.b.(13)

2.b.(14)

2.b.(15)

2.¢.(})

2.¢.(2)

&ievE3)

2.¢c.(4)

2.¢c.(5)

2.c.(6)

Page Four

In-Situ Mining (Continued)

LOCATION OF CHANGE

Page 5, lines 12, 13

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

5

5,

lines 15, 16, 17

lines 19 - 27

lines 1, 2

lines 3 - 8

lines 9, 10, 11

lines 12, 13

lines 16, 17

line 21

lines 23, 24

line 25

lines 1, 2, 3

COMMENT

Modified in re-
sponse to comments.

Modified for clarity.

Modified in response
to comments for clarity
and flexibility

Incorporated into
2.b.(8) to eliminate
broadness, in response
to comments.

Renumbered for consis-
tency, modified in re-
sponse to comments and
for clarity.

Modified to provide
clarity and be consis-
tent with the require-
ments of the Act.

Modified in response
to comments.

Modified in response
to comments.

Modified in response
to comments.

Modified in response
to comments.

Modified for clarity.

Modified in response
to comments and for
consistency with Water
Quality Division Regu-
tJations.
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REGULATION

2.d.(1)(b)

2.d.(1)(c)

2.d4.(2)

2.4.(3)

2.d.(4)

2.d.(5)

2.d.(6)

2.d4.(7)
2odo (8)

2.d4.(9)

2.d.(10)

2.d.(11)

2.4.(12)

2.d.(13)

Page Six

In-Situ Mining (Continued)

LOCATION OF CHANGE

Page 9, lines 14 - 17

Page

Page

Page

Page

Page

Page

Page
Page

Page

Page

Page

Page

Page

9, lines 18 - 22

9, lines 23,24,25

10,

10,

10,

10,
10,

10,

10,

10,
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11,

lines 1 - 6

lines 7 - 10

lines 11, 12, 13

lines 14, 15, 16

line 17

line 19

ro

lines 21, 2

line 23

line 25

lines 1 - 5

line 6

COMMENT

Modified for clarity,
consistency with the Act
and as a result of
comments.

Deleted as result of
comments.

Deleted because of redund-
ance with 2.d.(1) & 2.4.(4).

Deleted because of redund-
ance with 2.d.(1) & 2.d.(4).

Renumbered and modified
in response to comments
and for clarity.

Deleted in this Section
and replaced in Section |
as a general requirement.

Modified as a result of
comments.

Renumbered for consistency.
Renumbered.

Modified so as to not
create any potential
inconsistencies with

NRC requirements.

Modified as a result
of comments.

Renumbered.

Deleted so as to not
create any potential
inconsistencies with

NRC requirements.

Renumbered.
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Chapter XIV. In-Situ Mining (Continued)

REGULATION
2.4.(14)

2.4.(15)

2.d.(16)

2.d.(16)(a)

30

3.a.(1)

3.a.(2)

3.b.

3.¢.

3.d.

3J.e.

4.

4.b.(1)

4.b.(2) (new)

LOCATION OF CHANGE

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

Page

11, line 8

11, line 10

11, lines 11, 12

11, line 14

11, line 9

11, line 24

11, 1ine 25

12, lines 2, 3, 4

12, lines 5 - 8

12, lines 10, 11, 12

12, lines 13, 14, 15

12, lines 17, '8

13, lines 3, 4, 5

13, lines 6, 7

COMMENT
Renumbered

Modified as a re~
sult of comments.

Modified to be
consistent with
authority and re-
quirements of Act.

Modified as a re-
sult of comments.

Modified for clarity.

Modified as a result
of comments.

Modified as a result
of comments.

Modified as a result
of comments.

Modified in response
to comments and for
clarity.

Modified for clarity.
Modified for clarity.
Modified for clarity.

Modified as a result
of comments.

Requirement originally
occurring in previous
paragraph is put into
a new paragraph.
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REGULATION

4.b.(2)

4.b.(3)

5.

Page Eight

In-Situ Mining (Continued)

LOCATION OF CHANGE

Page 13, line 8

Page 13, lines 12, 13, 14

Page 13, lines 15 - 21

Page 13, lines 22, 23

Page 14, line 1

Page 14. lines 6, 7

COMMENT

Renumbered for
consistency.

Renumbered, modified
for clarity.

Modified in response
to comments.

Addition to section
to include require-
ments of the Act,
W.S. 35-11-430(b).

Modified for clarity.

Deleted in response
to comments.



January 15, 1980

CHAPTER I

AUTHORITIES AND DEFINITIONS

Section 2. Definitions.

1. (9) “Subsidence" means the measureable lowering of a portion of the earth's
2. surface or substrata.

3. £623(70) "Injection Well" means, for the purposes of in-situ aining, a well or

4. conduit through which recovery fluid is introduced into the subsvrface. '

5. €63)(71) "Monitor Well" means a well constructed or utilized to measure static

6. water levels or to abtain liquid, solid, or gaseous analytical samples O OTHER PHYSTCAL
' DATA THAT WOULD BE USED for controlling uperations amdfor to indicate potential circum-
8. stances that could affect the environment.

9. €643(72) "Péepons.rie POTENTIOMETRIC Surface" means the surface that coinciaes

10. with the static level of water in an aquifer. The surface is represented L the

11. levels to which water from a given aquifer will rise under its full Lead.

12, L65)--"Radtonctive-Haterint ' -means-any-1iquid-or-aolid- which-mac-bhe-uqturai v

13 eeenrring-hue-hnve-been—é4ep}aeed—af-rnneentraeed—ns-a-resu}z:4¥--éﬂovrnef«arpaeqaén~

14, sand-which-spontanesnsiv-emit-tonisinp-radintion-at-preater-teveiv-thor thage-rep-
15, resentative-at tae-premininpg-undisinrhed-tesreatrial-cnviranment -fu-ihroamen ot

16, plaeensnt-or-diepasal,

17 £663(73) "Receiving Seratum STRATA" means, for the purpo s of in witu pining, the

18. peolopic unit sn-which-recovery-flutdiad-ia-intected-or-evirncted WITHIN WHICH (10 pro-

19. duction zone is contained. within-thia-unts.
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10.

11.

12’

13,

14.

15,

16.

17,

18.

19.

20,

21.

€673(74) "Recovery Well" means, for the purposes of in-situ mining, a well or
conduit through which a recovery fluid, mineral, ur product is produced from the sub-
surface.

€683(75) "Well Field Area" means, for the purposes of in-situ mining, s the
surface area containing injection and recovery wells. This area mav be all or a
portion of the entire area proposed for the injection and production of recovery
fluid throughout the life of the mine.

€69)(76) "Uses for Which the Water was Suitable" means, with respect to in-situ
mining, those petentiat uses of the premining groundwater which are or could have
reasonably been developed considering established water quality standards eriteria-and
reeemmendation and the premining groundwater quality conditions. Such uses shall in-
clude, but are not limited to, municipal and domestic drinking water, industrial,
agricultural and wildlife uses

(77) "DETAILED SOIL SURVEY" MEANS A SOIL SURVEY WHERE EACH SOIL 1S DEFINED
AND DELINEATED TNTO MAPPING UNITS BASED UPON TAXONOMIC CHARACTERISTICS.

(78) "“LICENSE AREA" MEANS, WITH RESPECT 7T0 AN IN-SITU RESEARCH AND DEVELOPMENT
TESTING LICENSE, AN AREA DESCRIBED IN THE LICENSE APPLICATION WITHIN WHICH ALL AFFECTED
LAND AND WATER IS CONTAINED.

(79) "BACKGROUND'" MEANS THE CONSTITUENTS OR PARAMETERS AND THT CONCENTRATIONS
OR MEASUREMENTS WHICH DESCRIBE WATER QUALITY AND TRENDS AND WATER QUALITY VARIABILITY

PRIOR TO A SUBSURFACE DISCHARGE.



10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

Januacy 15, 1980

CHAPTER XIV

IN SITU MINING

Section 1. GCeneral Requirements.

a. In addition to the requirements of this Chapter, Chapter I, Chapter I1 except-
ing Sections l.a. -and-2, 2,4.c. AND d., Chapter III excepting Sections 5 through 5
AND 7 THROUGH 11, Chapter IV, EXCEPT WITH RESPECT TO SECTION 2, RECLAMATION SHALL
BE COMPLETED WITHIN TWO (2) YEARS FOLLOWING GROUNDWATER RESTORATION, Chapter VIII,
EXCEPTING SECTION 6, AND CHAPTER XI and-Ghapter-Xi-threugh-Xi+i-of these regulations
shall apply to in-situ mining OPERATIONS. “°“PLICABLE SECTIONS IN CHAPTERS VIII AND IX,
WATER QUALITY DIVISION RULES AND REGULATIONS SHALL ALSO APPLY TO IN-SITU MINING OPERA-
TIONS.

b. Prisr-te-the-commencemeat-nf-nn-tn-9itn minins-operation;-an-appitiention
shati-be-fited-in-triptiente-with-the-Administrator- for-an-in-Sttu-Nining-Hermie
ar-a-Researeh-and-Bevelapment-Featiny -hicenser—~These-applications-shalti-be-sub-
mitte i-on-forme-provided-or-approved-hy-the-Admintatrator. NO IN-SITU MINING OPERA-
TION SHALL COMMENCE OR BE CONDUCTED UNLESS A VALID MINING PERMIT OR LICENSE HAS BEEN
ISSUED TO THE OPERATOR FROM THE DEPARTMENT. APPLICATIONS FOR AN IN-SITU MINING
PERMIT OR RESEARCH AND DEVELOPMENT LICENSE SHALL BE FILED UIT%VTHE ADMINISTRATOR.

THE APPLICANT SHALL SUBMIT SIX (6) COPIES OF THE APPLICATION TO THE ADMINISTRATOR,
THREE OF WHICH SHALL BE FORWARDED AND FILED WITH THE ADMINISTRATOR OF THE WATER
QUALITY DIVISION. APPLICATIONS SHALL BE MADE ON FORM3 AND IN A FORMAT REQUIRED BY

THE DEPARTMENT.
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11.
12,
13.
14.
15.
16.
17
18.
19.
20,
21,
22,

23.

25.
26.

7 s

er—~FThe-Admintstrator-may-approve-in-peecardance-with-Wr8r-35-11-404{2)-tha-con-
struetion-and-completion-of-wetta-to-satisby-rhe-reanirementa-né-Section-2-{b)-0f
this-Chapter-priop-to-the-itssnance-af-an-tn-9itu-mining-permit-or-a-research-ana
development-teat-dieenser

~d3 . Fhe adméntetrator THE LAND QUALITY DIVISION AND WATER QUALITY DIVISION
shall review the in-situ mining permit OR LICFNSE application and determine its
completeness in accordance with W.S. 35-11-406(e). If the Administrator rejects
the application because it is incomplete, reasons for the rejection shall be pro-
vided by-the-Bivisten IN WRITING BY THZ ADMINISTRATOR. A STINGLE PERMIT SHALL BE
ISSUED BY THE DIRECTOR UPON THE RECOMMENDATIONS OF THE ADMINISTRATOR OF THE LAND
QUALITY DIVISION AND WATER QUALITY DIVISION.

. d. Any OperatorS whe-posusesses HAVING an in-situ mining permit or license ¢eo
mine-shati-compiy-with-the-requirementes-of-this-Chapter-by ISSUED BEFORE THE EFFEC-
TIVE DATE OF THESE REGULATIONS SHALL, BY NO LATER THAN May 25, 1980, PRESENT EVI-
DENCE DEMONSTRATING COMP”LIANCE WITH THE REQUIREMENTS OF W.S. 35-11-426 THROUGH W.S. 35-
11-436. THE ADMINISTRATOR SHALL REVIEW SUCH EVIDENCE AND SHALL AS SOON AS PRACTICABLE
ADVISE THE OPERATOR IN WRITING OF SUCH ADDITIONAL INFORMATION OR PROCEDURES NECESSARY
TO SATISFY THE PROVISIONS OF THIS CHAPTER AND OF W.S. 35-11-426 THROUCH W.S. 35-11-436.

-f+ e. The operator shall VERBALLY report any CONFIRMED excursion to the Adminis-
trator within 24 hours, and shall submit within seven (7) days JTHEREAFTER a written
report to the Administrator OF THE LAND QUALITY DIVISION AND THE WATER QU LITY DIVI-
SION detailing the procedures for mitigating or controlling the excursion. The
Administrator may AFTER CONSULTATION WITH THE DIRECTOR AND ADMINISTRATOR OF THE WATER
QUALITY DIVISION, terminate or modify the mining operation if an excursion is not
controlled within 60 days following the deteetien CONFIRMATION of the excursion.

An excursion is contolled when the movement of recovery fluid OUT OF THE PRODUCTION

ZONE AND into nnawarranted-samd unauthorized areas has ceased.
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11.
12.
13.
14,
15.
18.
17.
18.
19.
20,
21,
22.

23.

25.
26.

27 .

{10) Locations and present owners of all exéseing water wells IN USE within
the permit area and-ier-a-ehree-(%)‘néke-area-adjaeen!-eo-ehe-peeuée-area-w*eh AND ON
ADJACENT LANDS, INCLUDING A DESCRIPTION OF well completion data, producing interval(s),
and variations in water level to the extent such information is available in the public
records and from a reasonable inspection of the property. ?he-app}ieane-sh.ii-rrovéde
a—deseripeioa-eG—!he-we%i-er—d!44l-ho}e-eenpiee&on-and—p%ugging-p!oaedueeo-ioe-eny
ve¥§-of-pub§ie-reeeed-ehae-peneerctea-the-receiving-seraeunr THE ADMINISTRATOR MAY
REQUIRE A MAPPING OF ALL WELLS FILED WITH THE STATE ENGINEER'S OFFICE TO A DISTANCE
OF THREE (3) MILES FROM THE PERMIT AREA.

(11) A tabulation of all abandoned wells and drill holes, giving location,
depth, type of use, condition of casing, plugging procedures and date of completion
for each well or drill hole wi “in the permit area and for-a-three-£{33-mite-aresa
adincent-to-the-permit-aren ON ADJACE&T LANDS to the extent such information is
available in public records and from a reasonable inspection of the property.

(12) A groundwater piezemetrie POTENTIOMETRIC surface contour map with-data
points-and-seae*e-waeer-ievei—meesaremenes for EACH aquifer that exist-in-the-receiving
atrata-and-ati-other-amifers-whieh may be affected by the mining process.

(13) Aquifer characteristics for the water saturated portions of the
receiving strata and overiying-aqnéGera-ehroughoue-ehe-proposed—we}}-€§e§d-area{s)
AQUIFERS WHICH MAY BE AFFECTED BY THE MINING PROCESS, WHICH %fY include but IS not
limited to, aquifer thickness, velocity and direction of groundwater movemeat,
aquifer storagecoefficientand#or specific yield, squifer transmissivity and OR
hydraulic conductivity and THE direction(s) of preferred flow under hydraulic stress
in tue saturated zones of the receiving strata. The extent of hydraulic connection
between the receiving strata and overlying and underlying aquifers, and the hydraulic
characteristics of any influencing boundaries in or near the proposed well field

area(s) shall be determined AND DESCRIBED.
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10.

11.

12.

13,

14.

15.

16.

17.

18.

19.

20.

(14) Geo}ogie-iogg&ng-dneaf-eere—aaa}ysesr—aad-oeher-eese-daea-neeeanary-
te-aubetantinte-peninpic-and-hydrotagic-interpretations.

£453(14) Tabulated water quality anmadyses-fer-camples-esliccivd-from-ald
groundwaters in-hydrau}ie-eommnnieaeiea~v§eh-ehe-preéaeeioa—cane-an&}ef which may be
affected by recovery-fiuntd-injection THE PROPOSED OPERATION., Numbers-ef-sampies-and-
freqaeney-oé-samp&ing-sha*i-suffieientiy‘eharaeeeréee—ehe-peenin&ng—gronadwa&er-qaa*§ey
and-tta-variabitéey, SAMPLING TO CHARACTERIZE THE PREMINING GROUNDWATER QUALITY AND
ITS VARIABILITY SHALL BE CONDUCTED IN ACCORDANCE WITH ESTABLISHED DEPARTMENT GUIDELINES.

¢. A mining plan containing all information purswame-te REQUIRED BY W.S. Sectien

35-11-406(b) (viii), (XITI), (xiv), AND (xvi) ¢hreugh-{xviii}s and CONSISTENT WITH THE
APPLICABLE IN-SITU TECHNOLOGY:

(1) A descrintion of the PROPOSED method of operation, te including injection
pressures, mna-vorume INJECTION RATE nad type of recovery fluid to be used.

(2) Contour map(s) which accurately locate and identify the permit area
and show the location of anr public highways, dwellings, utilities and easements
within the permit area and adjacent lands in relation to all PROPOSED affected lands
and PROPOSED activities associated with the operation including, but not limited to:
plant site, chemical storage areas, well field areas, monitor wells, roads, temporary
and permanent drainage diversions, impoundments, stockpiles for topsoil, ore pro-
duct and waste, and all processin_; facilities. ’

(3) A map(s) which shows the PROPOSED sequence for mining and reclamation.

(4) The procedures utilized to verify that the inmjection and recovery
wells are in hydrantie communication with monitor wells COMPLETED IN THE RECEIVING
STRATA AND employed for .he purpose of detecting excursions.

(5) The procedure(s) ntitized to insure that the installation of recovery,
injection, and monitor wells will not result in hvdraulic communication between che

production zone and overlying stratigraphic horizons.

g
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15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

(6) A schedule and procedures to pertediealiy check for ieakage-from
recovery-and MECHANICAL INTEGRITY OF injection wells PRIOR TO INJECTION AND AT A
MINIMUM OF EVERY FIVE (5) YEARS OF USE,

(7) The procedure(s) used to protect the topsoil from excessive compaction,
degradation, and wind and water erosion wher: stockpiling of topsoil is recessary.

(8) A subsidence analysis, using established emgineering GEOTECHNICAL princi-
ples, which estimates BASED UPON THE PROPOSED MINING OPLRATION the effect of subsidence upon
the land surface and OVERLYING groundwater aquifers. everiying-the-minerat-as-a-resntt
of-the-promnsed-mining-operation: Subsidence shall be planned and controlled to the
extent that the values and uses of the surface land resources and the groundwater
aquifers will not be degraded.

(9) COMPLETION DETAILS FOR ALL MONITOR WELLS AND a detailed description of
the typical proposed well completion for ench-type-of-weti-utitizeds Fhe-deseripeion
for injection AND recovery and-meniter wells. ehnli-inetude;-but-is-not-timited-tos-the
everage-mintmum-aﬂd—maximum-eeea}-depeh-expressed—as-e}evaeionsv-typicai-open-ineervai
and-range—expressed-aa-eievseians:-type-oé-eomp}etieng—and-easing-apeeiffcaeiens?

(10) A description of all impoundments including eonsteuetien-and A design
PLAN detméies-the AND FOR IMPOUNDMENTS CONTAINING WASTES A leakage monitoring PLAN.
Repair procedures and contingency plans in the event of leakage for impoundments
holding toxic OR acid forming er-radieaetive materials SHALL EE PROVIDED.

(11) A description of all temporary and permanent diversimna-for surface
water dmeitusine-construction-and-design-detatds DIVERSIONS IN ACCORDANCE WITH THE
REQUIREMENTS OF CHAPTER TI1, SECTION 1. AND 2. OF [HESE REGULATIONS.

(12) The composition of all known and anticipated wastes residues and pro-

ccdures for their disporeal.
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11,
12.
13.
14.
15.
16.
17.
18.

19.

i3,
24.

25.

(13) Procedures for insuring that all acid forming, OR toxic and radioactive
materials or other materials conetituting a fire, health or safety hazard encountered
during or created by the mining process are promptly treated, confined or disposed
of in a manner designed to prevent pollution of surface or subsurface water, de-
gradation of soils and vegetation, or threats to human or animal health safety.

(14) A description of chemical reactions that may occur during mining as
a result of recovery fluid injection. and-that-may-change-groundvater-quatity-in-the
receivinp-strara-within-the-outside-the-production-sonc-and-in-other-aquiferss

(15) Details of and-time-schedutes-for-s-continnans-monitoring A program TO
MONITOR THE QUANTITY AND QUALITY OF WATERS THAT MAY BE AFFECTED BY THE OPERATION from
premining through release of bond te-detect-poitiutien-of-the-waters-of-the-Seate-that
may-resuit-from-any-excursione;-migration-of-by-products-resnitins-from-in-situ-chenicat
renctione-with-recovery-fintdes-or-any-other-mining-and-restoratian-activity INCLUDING A
DESCRIPTION OF PROCEDURES AND TIME SCHEDULES USED TO CONFIR4 EXCURSIONS.

(16) A description of at} measures employed to prevent an excursion, and
contingencv plans to be implemented in the event of an excursion.

(17) Fhe-imeation-and-depth-of-the-stratizraphie-horisontsi-whicn-wii}
be-monitared:~-ié-the-applicant-propased-not-to-manitor-the-aquiterraj-underiving
the-production-sones; -it-shati-be-documented-that-nnderiving-groundvaters-are-pro-
tected-by-an-ndeanate-intervening-thickness-of-strata-vietdinpynestisible-hydrnntie
communicatien-with-the-recetving-stratum,

(18) An assessment of impacts that may veasonably be expected as a result
of the mining operation to water rescurces and water rights inside the permit area
and on adjacent lands and the steps that will be taken to mitigate these ippacts.

(19) Descriptionr of the mitigating measures used during mining to mini-

mize disruption of important habitats and migration routes of wildlife.
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1. {3y--Esrimates-of-chemicat-concentratione-that-witi-be-etevated-nbave-pre-

2. mining-water-qualiey-conditione-and-that-witi-persise-in-the-gronndwater-after-mining.
x The-appiicane-shati-rdentify-in-sttn-chemicai-resctiona-that-may-hinder-or-enhanece

4. rectamation-and-demonatrate-thnt-the-techningues-—nsed-toa-pehieve-groundwater-restora~

- tion-are-appropriate-for-the-recovery-finid-¢njected -and-are-auitabie-when-considering
6. the-known-recetving-estratum-hydrantie-and-peschemicni-properttess

7 £43(2) The-standards-and-procedurse-used-to-achieve-a-condirion-of-ground-
8. watsp-pestermtieonr IN ACCORDANCE WITH SUDSECTION (1) OF THIS SECTION, THE CONDITION
9. OF THE GROUNDWATER THAT WILL BE ACHIEVED UPON RESTORATION AND THE PROPOSED PROCEDURES
10. TO ACHIEVE SUCH RESTORATION.

 § {5)--Procednrea-bar-piuspingr-seating;—cappinps-or-the-abundonment-af-ati

12. weits-sasncinted-with-the-mininp-netivity-in-necardance-with-Chapter-X¥-nf-theae

13, vepaietionss i

14. €63(3) A contour map showing the approximate post-reclamation surface contours
1s. for affected lands and THE Immediately surrounding areas IF THE NATURE AND EXTENT
16. OF THE OPERATION MAY SUBSTANTIALLY ALTER THE PREMINING CONTOURS.

17. -€33(4) Procedures for reestablishing any surface drainage that may be

18. disrupted by the mining operation.

19, £83(5) Procedures for the reclamation of any temporary diversion ditches or

20. impoundments.

»
21. -£€9)(6) Procedures for permanently disposing of any toxic OR acid forming er
22. eadiepetive materials.
v i €483 (7) Procedures for removing and disposing of att structures used in con-
24. junction with the mining operation.
25. €43) (8) Procedures for mitigating or controlling the effects cf subsidence.

v 5 -



Appendix "D"

10.
11.
12.
13.
14.
15.
16.
17.

18,

19.
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(42)--Procednres—eaed—eo-eondnee-a-poaemining—radieiogieai-survey-in-areoo
nh're-rndtoaceive-n-cer*a!o—aro—eo-be—aeored-er-éisposed—ofT-or-where-radioaeoivc—
eonecnfaaeion—aay-oeenr-during-nining-of-fee}anc!ien-oyeraeionsz—and-n-desefip!ion
of-deeentnninaeion-neehods-ee-beonsed-for-a&i-crees—vhere—radéoaeeive-eonean&nceion
ta-peasenabiy-expected-to-neenrs

£43) (9) Procedures for ground surface preparation, depth of topsoil replace-
ment, erosion control and water conservation practices.
€343 (10) Procedures for revegetation so as to return the affected lands to
the proposed postmining land use in accorance with Chapter II, Section 5.
€453 (11) A PROPOSED time schedule for achieving reclamation.
€463 (12) The estimated cost of reclamation AS COMPUTED IN ACCORDANCE WITH ES-
TABLISHED ENGINEERING PRINCIPLES, for-the-fivst-yesr-of-miméng including but not
limited to:
(a) Cost of removing and disposing of at} structures.
(b) Cost of topsoiling and reseeding all affected lands.
(¢) Cost of facilities, materials, and chemicals used for
sroundwater restoration.

(d) Cost of capping, plugging, and sealing of all wells.

Section 3. Annual Report. ©peraters-of-an In-situ mining OPERATORS shall submit

annual reports containing all information required by W.S. § $5-11-411, and:
a. A map(s) showing the location of all wells installed in conjunction with
the mining activity and showing all areas where:
(1) Croundwater restoration has been achieved, is actively taking place
and is EXPECTED to commence during the next year.

(2) Mining is EXPECTED to commence during the next year.

- 1] =
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10.
11.
12.
13.
4.

15.

16.

17.

18.

19.

20,

21.

22.

23.

24,

25.

b. The total quantity of recovery fluid injected and the total quantity of
recovery fluid extracted during the reporting period for each well field area and
the-mechantem-for-determining-these-quantities INCLUDING A DESCRIPTION OF HOW THESE
QUANTITIES WERE DETERMINED,

€. Monitoring program results pursuant to Section 2.c. €433 (15) of this
Chapter including esiimr-heiphes-totnt-depth-and-open-intesval-expressed-as-etevations
A MAP AND DESCRIPTION OF ALL EXCURSTONS, THEIR LOCATOIN AND EXTENT, THAT OCCURED

DURING THE REPORTING PERIOD. COMPLETION DETAILS SHALL BE INCLUDED for all monitor

wells installed during the previous year.

d. An updated piezemetrie POTENTIOMETRIC surface map(s) based-upon-vecent-site
speeific-measurements-for all aquifer(s) that ARZ OR may be affected by mining-a eiviey
THE MINING OPERATION,

€. Supporting data fer-sress-where-proundvatev-peatasntion-has-heen-nchioved
during-the-previous-year SUFFICIENT TO DEMONSTRATE GROUNDWATER RESTORATION IN ACCOR-

DANCE WITH SECTION 2.d.(4) OF THIS CHAPTER.

Section 4. Research and Development Testing License Application. An application

for a Research and Development Testing License shall contain all information pursuans
te RECUIRED BY W.S. 8 35-11-431, and shall:
a. Demonstrate that the operation is designed to:

(1) Evaluate mineability or workability of a mineral ™eposit wusing in-
situ mining techniques.

(2) Affect the land surface, surface waters and zroundwater of the State
to the minimum extent necessary.

(3) Provide premining, operational and postmining data, information and

experience that will be used for developing reclamation techniques for in-situ mining.

- |7 -
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11.
12,
13.

14.

13,
16.
17.
18.
19.
20,

2l

22.

23,

24.

25.

b. Contain a general description of the land, geology and groundwater hydrology
for the proposed license area including:

(1) The LAND USE, vegetative-eover, VEGETATION, AND topscoil characteristics
inention-and-name-nf-present-surface-waters;-and-jndicated-water-riohea-for OF THE
affecred-areas LANDS,

(2) LOCATION AND NAME OF SURFACE WATERS AND ADJUDICATED WATER RIGHTS
INSIDE AND WITHIN % MILE OF THE LICENSE AREA,

€23(3) Locations and present owners of all wells inside and within one-half
(') mile of the license area to include information concerning plugging and well com-
pletion AND producing interval(s) to the extent such information is available in the
public record or by a reasonable inspection of the property.

€3> (4) Groundwater quality data and ptezemetrie POTENTIOHETRIC surface

elevations for aquifers that may be affected by reeoverv-fiutd-indeetion THE PROPOSED

OPERATION.

Section 5. Prohibitions. Permittees and licensees shall not INJECT RECOVERY FLUID

INTO ANY ZONE OR INTERVAL O{HER THAN THAT DESCRIZED IN THE APPROVED PERMIT OR LICENSE.
ar--bBischarpe-into-an-uncased-open-holte-nbove-or-betov-the-praduction-zaner
br-—inject-any-substances-other-than-atr-or-clesn-wate=-betveen-the-wvalti-af

the-hote-and-easinpg-in-the-hote-except-in-the-preduction-zoner

b4

er--inject-recovery-£fintd-into-any-zone-ar-interval-otaer-than-that-ressesented

as-the-production-rone-in-the-approved-permit-or-ticenser

Section 6. MAINTENANCE OF RECORDS AND Chemical Analysis. THE OPERATOR SHALL MAINTAIN

RECORDS AT THE MINE SITE IN ACCORDANCE WITH W.S. 35-11-430(b) AND all chenical analyecs
submi*ted te the Administrator in accordance with a valid permit or license s=all in-

clude:

- 13 -~
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a. A description OF or reference for the procedures and methods used for sample
collection, preservation, analysis and quality control.
b. The name, address, and telephone number of the laboratory performing the

analyses, the job identification number and the date the analyses were performed.

Section 7. Confidential Records. Information submitted to satisfy the requirements

of this Chapter may be held confidential pursuant to W.S. 35-11-11014a). previded-that

this-reqnest-is-reneved-every-five-{53-yearar




ED HERSCHLER

THE srnt:'ﬁ,
GOVERNOR
@eﬁadmenl o/ Envirenmental Qaala'/y
LAND QUALITY DIVISION
HATHAWAY BUILDING TELEPHONE 307-777-7756 CHEYENNE, WYOMING 82002

February 25, 1980

TO WHOM IT MAY CONCERN:

Attached is a draft copy of the proposed Department Guideline for prepa-
ration of a research and development in situ testing license. Eventually
this guideline will be expanded to also cover appiications for a permit to
mine (commercial scale operations). The guideline has been developed by
this Division in cooperation with Water Quality Division to be consistent
with the final in situ regulations which were promulgated by the Environ-
mental Quality Council on January 23, 1980. I solicit your comments on the
draft guideline. Comments should be forwarded to this office by May 1, 1980,
to the attention of Gary Beach. :

Following consideration of comments and recommendations received, a
final draft shall be prepared and made available.

Sincerely,

N C Q. harsovovce .

Walter C. Ackerman *
Adainistrator

WCA:sh



WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
LAND QUALITY DIVISION
GUIDELINE NO. 4

IN-SITU MINING

This document is a guideline only. Its conter<s are not to be interpreted
by applicants or DEQ staff as mandatory. Its preparaticu is the result of
numerous requests from applicants who expressed a need for a check-list to assist
them in preparation of a comprehensive application containing all required infor-
mation,

I. INTRODUCTION

A. The guideline follows the following format:
Part 1: Introduction,
Part II: Adjudication File.
Part 1I1: Supportive Information: Research and Development License.
Part IV: Supportive Information: Permit to Mine. (not complete)
Appendices:
Appendix 1: Specialized Information for Uranium Solution Mining.

Appendix 2: Specialized Information for Coal Gasification Operations.
(not complete)

Appendix 3: Specialized Information for In-Situ Trona Mining.(not complete)

Appendix 4: Specialized Information for Hydraulic Pore Hole Mining.
(not comp'ete)

Appendix 5* Specialized Information for 0il Shale’Projects. (not complete)
B. Supporting Documents,

Prior to resource inventory or development of an in-situ application,

the applicant should review the following documents which can be ob-

tained from the Land Quality Division upon request:

1. 1973 Wyoming Environmental Quality Act (as amended).
2. 1978 Land Quality Division Rules and Regulations.

R. Peterson/February, 1980/Draft 3



Pars 1, Continued

3. Land Quality Division Guidelines.

No. 1 - Soil and Overburden.

No. 2 - Vegetation.

No. 3 -~ Parameters for Determining Soil Suitability.
No. 5 - Wildlife.

No. 8 -~ Hydrology.
No. 10 - Fencing.

Application Format.

A single application (consisting of 6 copies) for a permit to mine or a
research and development testing license should be submitted to the Ad-
ministrator of the Land Quality Division. It should consist of two
sections, The Land Quality Division and the Water Quality Division will
concurrently review the application and a single permit or license will
be granted upon the approval »f both Administrators of the two Divisions.

The first section of the application is the adiudication file, containing
the "Permit to Mine" and "License to Mine" forms, bonds, notification,
receipts, and consent forms, and Appendicies A through C. The adjudi-
cation file should be submitted in a loose form and not be bound.

The second section of the application contains supportirg information.
Data for this section should be submitted in loose leaf ? ring binders
to allow easy substitution of pages for revisions or additions. It
should be printed on 8% x 11 inch paper with standard margins and page
numbers on all pages. The paper should be about 20 pounds and of good
quality. All figures and tables larger than 8% x 11 inches should be
folded to fit into the application and should be physically attached

to the appropriate location in the application. All figures and tables
should be numbered and referenced in the text,

Definitions for Purposes of tne Guideline,

1. "Aquifer" A zone, stratum, a group of strata that can store and
transmit water in sufficient quancities for a specific use.

2. "Area of Review" The area for which informacion and analyses will
be submitted as part of a groundwater pollution control permit
application, and reviewed for issuance of a permit; the extent of
the area will never be less than an area within®a one-quarter (%) mile
radius of the discharge site. The area of review may coincide with a
permit area and adjacent lands, or may be determined by use of a
mathematical model and formula which have been developed to describe
groundwater hydraulics and flow. (Reference Water Quality Division
Rules and Regulations,Chapter IX for the formula).

3. "Background" The constituents or pacameters and the concentrations
or measurements which describe water quality and water quality
variability prior to subsurface discharge.
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4,

10.

11.

12,

13.

"Best Practicable Technology" A technology based process justifiable
in terms of existing performance and achievability in relation to
health and safety which minimizes, to the extent safe and practicable,
disturbances and adverse impacts of the operation on human or animal
life, fish, wildlife, plant 1ife and related environmental values,

"Detailed Soil Survey" A soil survey where each soil is defined and
delineated into mapping units based upon taxonomic characteristics.

"Excursion" Any unwanted and unauthorized movement of recovery
fluid out of the production zone as a result of in situ mining
activities.

"Groundwater Restoration" The condition achieved when the quality of
all groundwater affected by the injection of recovery fluids is re-
turned to a quality of use equal to or better than, and consistent
with the uses for which the water was suitable prior to the opera-
tion by employing the best practicable technology.

"Injection Well" A well or conduit through which recovery fluid is
introduced into the subsurface.

"In Situ Mining" A method of in-place surface mining in which limited
quantities of overburden are disturbed to install a conduit or well,
and the mineral is mined by injecting or recovering a liquid, solid,
sludge, or gas that causes the leaching, dissolution, ge¢ification,
liquefaction or extraction of the mineral. In situ mining does not
include the primary or enhanced recovery of naturally occuring oil

and gas or any related process regulated by the Wyoming 0il and Gas
Commission.

"License Area" An area described in the license application within
which all affected land and water is contained.

"Monitor Well" A well constructed or utilized to measure static
water levels or to obtain liquid, solid, or gaseous analytical
samples or other physical data that would be used for controlling
the operation or to indicate potential circumstances that could
affect the environment.

"Potentiometric Surface" The surface that coincides with the static
level of water in an aquifer. The surface is represented by the
levels to which water from a given aquifer will rise under its full
head.

"Production Zone" The geologic interval into which recovery fluids
are to be injected or extracted.
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14. "Recovery Fluid" Any material which flows or moves, whether semi-

solid, liquid, sludge, gas or other form or state, used to dissolve,
leach, gasify or extract a mineral.

15. "Recovery Well” A well or conduit through which a recovery fluid,

mineral, or product is produced from the subsurface.

16. "Research and Development Testing" Conducting research and develop-

ment activities to indicate mineability or workability of, and
develop reclamation techniques for, an in situ operation.,

17. "Subsidence" The measurable lowering of a portion of the earth's

surface or substrata.

18. "Well Field Area" The surface area containing injection and recovery

wells. This area may be all or a portion of the entire area proposed
for the injection and production of recovery fluid throughout the
life of the mine.

19. "Uses for Which the Water was Suitable" The uses of the pre-mining

groundwater which are or could have reasonably been developed con-
sidering established water quality standards and the pre-mining
groundwater quality conditions. Such uses shall include, but are
not limited to, municipal and domestic drinking water, industrial,
agricultural and wildlife uses.

ADJUDICATION FILE

The adjudication file is required for all applications and should be sub-
mitted in duplicate to the Division. Form 5 for a Research and Development
License, and Form 7 (curvently being developed) for an in-situ permit to
mine application,contain a listing of the information that should be within

this file.

SUPPORTIVE INFORMATION - RESEARCH AND DEVELOPMENT TESTING LICENSE

A.

Introduction.

The following format assumes the operator will be eventually applying
f5+ an in situ permit, and that the Research and Dévelopment license
will be used to justify future techniques proposed for mining and re-
clamation.

The Research and Development License application should precisely de-
scribe all nonresearch aspects of the operation, as requested in Parts
I11.B. through D. Part III.E. is reserved for the research project;

a detailed outline of the proposed research is requested. During the
experiments, accurate records of the experiments should be kept by the

operator.
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Background data collection, Part III.B, should emphasize the site-specific
environment of the area of review, Information should be provided to
demonstrate that areas outside the area of review will not be affected

by the operation.

B. Appendix D - Application Contents.

1. Appendix D-1, Past and Present Land Use of the Area

2. Appendix D-3, Archaeological and Paleontological Resources of the
Area

3. Appendix D-4, Climatology

Climatological data from the past year should be obtained from the
nearest NOAA station to the license area,

4. Appendix D-5, Geologic Assessment.

a. The regional geology should be briefly described using publishe
information. F

b. The geology in the area of review should be identified using
geologic cross-sections and should be confirmed with geophysical
logs. A 1 acre well field may be described with one north/south
and one east/west trending section. Guideline 8 (Part IV.A.1l.
and Part IV.A.5.d.) may be referenced for the information and
the level of detail suggested for the cross-sections. The pro-
duction zone should be identified oa the cross-sections. When
applicable, the depositional environment should be discussed,
and cores should be used to define the percent of clay in the
production and confining zones, in addition to chemical analyses,

5. Appendix D-6, Hydrology.

a, .ethods to identify the groundwater system within the area of
review and reporting procedures may be referenced in Guideline 8,
(Part 1IV.A.).

b. Potentiometric surfaces with sufficient dat; points to define
affected aquifers both spatially and temporally should be sub-
mitted, Piezometer and well identification methods may be
found in Guideline 8 (Part IV.A.5.). The potentiometric sur-
faces should be superimposed on topographic maps of sufficient
scale for analysis.

¢s Groundwater background quality (following the parameter list,
collection methods, and reporting procedures of Guideline 8,
Part IV.A.4., IV.A.5.c., and Appendix 2) should be thoroughly
defined for the area of review. Groundwater quality background
data should be collected for a sufficient length of time to
identify any important spatial and time variant properties of
the affected aquifers, to clearly show the pre-mining hydrogeo-
chemistry of the area, and to identify existing or anticipated
impacts of adjacent mines on the groundwater quality within the
license area. Consultation with the appropriate regulatory
authorities is recommended prior to the beginning of a program.,

L_____—.__—____-__L-_______——_—
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A representative number of samples should be collected for each
affected aquifer. The number of samples necessary to define
groundwater quality varies with the area to be studied. For
deeper, confined aquifers, a minimum of four sets of split
samples per well is recommended. More samples will be necessary
for semiconfined aquifers and for shallow, water table aquifers
which may react quickly to seasonal changes and to surface
affects, Sampling frequency may be reduced once a reasonable
description of seasonal changes or long term trends has been
achieved, Sampling should be free of field and laboratory error.
The reliability of the data should be evaluated as part of the
data gathering program.

de Multiwell pump tests are encouraged to define aquifer properties.
The testing should be designed to define aquifer properties with-
in the affected area, hydrologic boundary conditions, layering
effects, directional permeability, and the vertical confinement
of the production zone. Transmissivity data should be of suf-
ficient detail to confidently identify axes of directional trans-
missivities in the production zone. Testing end reporting pro-
cedures may be found in Guideline 8 (Parts IV.A.3., and IV.A.5.B).
Prior to any pump test, a discharge permit should be obtained
from the Water Quality Division.

e. Water Rights,

A list and a map of all adjudicated water rights inside and
within one-half mile of the license area boundary should be
provided, The locations and present owners of all wells within
Y% mile of the license area (including plugging and well comple-
tion and producing intervals) should be provided.

f. Surface water quality and quantity should be monitored only if
the surface or the alluvial water qualitv and quantity of the stream
could be affected by the mining operations. The contributing
drainage area to the license area should be mapped and its
acreage identified.

6. Appendix D-7, Soil Assessment,

>
a. For surface disturbance of ten acres or less within the license

area, the following soils information should be submitted:

1) A soil inventory and suitability map should be provided
with soil units and affected lands clearly outlined.

2) Soil mapping unit and profile descriptions should be pro-
vided.
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C.

3) Quantitative estimates of all suitable topsoil should be
made for those areas where significant disturbance will
occur (i.e. building construction or well field leveling).

b. For surface disturbancesgreater than ten acres within the license
area, more detailed soils information should be provided.

Appendix D-8, Vegetation Inventory.
a. A description of vegetation should be provided. If greater
than 80 acres of land will be affected, quantitative measure-

ments should be made as described in Guideline 2.

b. Original black and white photos of vegetation should be placed
in the application.

Appendix D-9, Wildlife (see Guideline Nc. 5).

a., Actual vertebrate distribution on license area should be described.
Habitat affinity of animals on the licence area, and an identifi-
cation of unique habitat types on the area should be submitted.

b. The occurrence of rare, threatened, or endangered species or
eagles on or within % mile of the license area should be noted.

Minerals Extraction Plan

1.

2.

Introduction.

A Research and Development License application should include the
experimental techniques to be tested and a prediction of the results
expected. During mining, on-site data collection should be in suf-
ficient detail so that an analysis may be performed on the predictions
made in the application., The experiments and predictions could in-
clude: performance of equipment under operating conditions, well
completion, well development and boring techniques, excursion pre-
diction and control, lixiviant chemistry, identification of best
restoration methods, testing of mining methodss testing waste dis-
posal methods, subsidence research, or any other research topics.
The license area should be limited to the minimum acreage possible.

Ceneral Discussion.

A general discussion and description of the operation should first
be written. The discussion should identify the goals of the opera-
tion, the life of the project, the mineral to be mined, the mining
methods, equipment to be used for mining, and any research and
development activities to be tested during the operation. The
proximity of mineral, oil, gas or other resources that could be
affected by the operation should be identified in this section. A
topographic map identifying the license area should be provided.
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Site Preparation Activities.

a.

C.

d.

A location map identifying all areas of surface disturbance
should be submitted. The map should be superimposed on a
topographic map of sufficient detail to accurately locate
topsoil and spoil stockpiles, erosion and sediment control
methods, support facilities, ore storage areas, well fields,
hydrologic control features (septic systems, diversions,
evaporation ponds, culverts, etc.), roads, power and telephone
lines, 211 waste disposal sites, including plans and locations,
and fencliug or other surface control methods.

A description and a timetable identifying the extent of top-
soil removal, the dépth of removal, and the quantity of top-
soil in each stockpile should be included. Any other surface
disturbances, appropriate timetables, and the dimensions of
other stockpiles should be described.

Mitigating measures that are to be taken to alleviate impacts
to wildlife should be placed in the application.

The designs and engineering of surface water hydrologic con-
trol features should be placed within this section. (Reference
Guideline 8, Part I1I). Appropriate permits should be obtained
from the Water Quality Division.

Production Process and Timetables.

d.

Fluid and chemical flow paths.

The anticipated fluid flow paths identifying the fluid volume
and composition during the separate stages of the mining opera-
tion should ve diagrammed and described. The major chemical
reactions or physical processes anticipated at each step in the
process should be described.

This section should identify the composition and daily average
and maxinum volume of the recovery fluid to be injected, both
prior to its injection and during its recovery. Special pro-
cess reactions, such as reverse osmosis, bugn initiation, or
high pressure water injection should also be identified in this
section. The anticipated volume and composition of all waste
waters or materials generated by the mining operation should be
described.
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b. Surface hydraulic equipment.

A map locating the typical configuration of the piping planned
for the well field area, and a description of the system should
be submitted. Pipe and pump specifications should be described.
A map should locate pressure relief valves, critical bends, and
other fixtures or areas of hydraulic stress. Typical inter-
connections between cells should be described in a similar man-
ner. Surface piping should be planned to allow access of dril-
ling equipment,

¢. Production zone location.

A series of geologic cross-sections (reference Part III.B.S5.)
should be used to accurately locate the limits of the produc-
tion zone in three dimensions. Any anticipated geochemical
reactions that may occur between the recovery fluid and the
production zone should be described.

d. Production zone confinement.

Down hole injection pressures should be identified, including

the average and maxiwum daily injection pressure. The fracture
pressure of the production zone and any confining zones surround-
ing the production zone should be defined. Referencing fracture
information and data received from the pump tests, the extent of
lithologic confinement of the production zone should be identi-
fied. Special techniques that may be used for production zone
confinement should also be described. The effect of high injec-
tion pressures caused by pressure surge or other accidents on

the confinement of the production zone should be identified.

e, Well completion, Jdevelopment, and redevelopment techniques.

Well drilling techniques and equipment should be described;
the drilling fluid should be identified and its composition
analyzed. The methods and materials to be used for well com-
pletion, including casing type, jointing an¥ specifications,
grouting methods, and the information requested in Guideline 8
(Part IV.A.5.a.) should be reported for all production and in-
jection wells. Well development methods and any anticipated
well redevelopment methods should be thoroughly described.

f. Mechanical integrity of wells.

A schedule and procedures to check the integrity of all injec-
tion and production wells should be provided. A yearly review
is recommended.
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Excursions.

b.

Ce

€.

Introduction.

Excursion detection, control, and cleanup procedures should be
identified in this section, considering both horizontal and
vertical excursions. The monitoring network should be described
and parameters used to detect and confirm excursions should be
identified.

Monitoring network.

The monitoring network used for excursion detection should be
outlined. Piezometers or wells should be installed in aquifers
above, within, and below the production zone, and should be used
for describing mining techniques and identifying excursions from
the production zone. Monitor well spacings should reflect direc-
tional transmissivity and other conditions identified through on-
site pump tests,

The monitoring network should be superimposed on a topographic
map identifying the well field area. Identification of wells

and reporting format should follow Guideline 8 (Part IV.A.5.a.).
The extent of the ore zone, and faults and other hydrogeologic
boundaries should be identified on the map.

Parameters,

A parameter set should be developed for the detection of excur-
sions., Excursion parameters are process specific and should be
referenced in the appropriate appendix of this guideline.

Corrective actions.

The license should describe the actions to be inmplemented to
correct and control an excursion event, The actions should be
identified for both horizontal and vertical excursions.

Reporting procedures (Reference Rules and Regulations).

-
In the event of an excursion, the Division should be notified
within 24 hours. A plan outlining appropriate corrective
actions should be outlined within the license. Record keeping
methods and responsibilities should also be described,

Subsidence,

An estimate of the amount of subsidence and a monitoring plan should
be outlined in the license application, when appropriate for the
operation.
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7. State Permits.

Copies of appropriate state and federal permits should be placed in
the license application.

D. Reclamation Plan,

1. Aquifer restoration.

a. Introduction.

Aquifer reclamation activities, including procedures, chemistry
and the +ected final water quality should be briefly summarized.
The timetables of restoration activities should be discussed.

Methodology.

Aquifer restoration procedures should be detailed in this sec-
tion, Process description and chemistry should be specifically
described. Fluid flow paths should be described, and burn
temperature and residual matter identified, if applicable.
Speclal process reactions, such as reverse osmosis, should also
be described in this section. The anticipated volume and com-
position of waste generated during reclamation should be iden-
tified.

¢c. Subsidence monitoring.
The subsidence monitoring program initiated during baseline
studies should continue until reclamation is achieved, if
applicable.

d. Monitoring water quality.
The wells to be used for monitoring and describing final water
quality shculd be identified and mapped. Wells anticipated to
be used for monitoring that have not been identified in Part
II1.B.6. and I1I.C.4.b. should be identifiell in this section.

2. Surface Restoration.

a, Post-mining land use.
The proposed post-mining land use should be specified.

b. Disposal of buildings and other facilities.

The plan should include procedures for disposing of buildings
and other facilities.

- 11~
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¢. Hazardous wastes.

The procedures for reclaiming hazardous waste disposal areas
should be provided in detail.

d. Topography.

The plan should demonstrate that affected lands will blend with
ad jacent topography and land uses and that drainages will be re-
established.

e. Surface preparation.

The plan should indicate any surface preparation to be under-
taken before topsoiling. Topsoil replacement methods and
schedules should be included., Minimum depth of topsoil replace-
ment should be specified. Any erosion control practices and
addition of soil amendments that are planned should be indicated.

f. Revegetation.

The plan for revegetation should include species to be seeded,
rate of seeding, and method and time of seeding. If cover crops,
mulch, or irrigation will be used, this should be discussed in
detail including methods and timing, rates, locations, and water
quality.

g. Protection of newly seeded areas.

The plar should include measures and specifications to be used
for protecting newly revegetated areas from grazing animals.

Reclamation schedule and cost.

The plan should include 2 schedule for reclamation and costs broken
down by different types of disturbance and different phases of re-
¢lamation work. Costs should be based on reclaiming the entire
affected area after the first year as if the mine were to shut down
at that time and be completely reclaimed including the removal of
all facilities.

E. Research Section,

1.

Introduction,

The research and development license is available to allow testing
of new technology or tried technology in a new geologic setting.
Therefore, operations under the license should identify procedures
to be tested and evaluated.

-2 =
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The purpose of this section is to identify the research aspects of

the research and development license. This section is meant to just-

ify the areas in the license within Parts C and D where exact pro-

cedures, timetables, methods, or results cannot be more than generally

described.
2. ldentification and Description.

A description of each research area proposed in the mine and recla-
mation plan should be written. The description should define the
anticipated techniques to be tested, the expected manner of imple-
mentation of the techniques,and the expected results.

3. Records and Reportings.

A plan should outline the records that will be kept by the operator
to identify the procedures actually used in the research areas and
to identify the precise dates and times those procedures were im-
plemented., For example, record keeping of the chemical composition
of fluids, the volumetric water balance, injection pressures and
volumes, burn intervals, and other standard operating procedures
should be described in an efficient technical manner. The daily
logs describing normal operational procedures may be reviewed by
Division personnel upon site visitation. In addition, record keep-
ing procedures of specific research tests should be described. At
the conclusion of a research program, a report, including the de-
scription (written in Part 2, above), instrumentation, procedures,
results, and conclusions may be written from these logs. The re-
search logs should be affixed to the reports.

Reporting Procedures.

A plan for submitting technical summaries of re ...rch results, on-going
research,and the present status of the operatic. should be submitted

as described in the license application and Rules and Regulations. At
the cessation of operations, the operator should submit a final tech-
nical report of all research results, logs, procedures, conclusions,
etc., to the Division of those topics identified in Part III.E. and all
new research activities described in all modifications or amendments.

Confidential Material.

Materials or records requests for confidential status will be reviewed
pursuant to W.S. 35-11-1101.

_13_



WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
LAND QUALITY DIVISION
GUIDELINE NO. 4
APPENDIX 1

SPECIALIZED INFORMATION FOR URANIUM SOLUTION MINING

I. GROUNDWATER QUALITY BASELINE INTERPRETATION (MINE PERMIT ONLY)

A. Introduction.

The information gathered from the groundwater quality background study
requires interpretation and analysis. This section assumes that tem-
poral and spatial differences in aquifer units will cause noticeable
zones of similar groundwater quality within a single aquifer. Thus, a
procedure is introduced to separate continuous aquifer units areally
into zones.

B. Removal of OQOutliers,
1. Introduction,.

An outlier is a single value that lies far above or below the

rest of the sample values for a single well, The outlier may
represent a sampling, analytical, or another unknown source of
error. Its inclusion within the baseline data would signilicantly
change the sample results, for the outlier is not typical of the
bulk of the samples.

There is no hard and fast method to determine outliers, recogniz-
ing that for small sample size their evaluation must be judgemental.
However, rules of thumb described be’ow may eliminate some points
from further consideration. In any case, all calculations and
assumptions made by the applicant in evaluating outliers should be
fully explained. When an outlier has been discarded, it may be
necessary to take another sample to replace the'giscarded sample.

2. Procedures.

Quantitative evaluation of outliers is difficult when only a few
data points are available. One rule of thumb is to accept any
suspicious data which cannot be positively linked to sampling or
analytical error. Another method is to accept any value within
three standard deviations of the mean. For a normally distributed
set of values, three standard deviations encompass 99.7% of all
variation in the population., The standard deviation should be
calculated without using the suspected outliers. This method is
semi-empirical; other documented methods will be considered in
the evaluation of outliers.

R. Peterson/February, 1980/Draft 3
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C. Aquifer Water Quality Zones.

Based on groundwater quality information and geologic and hydrologic
interpretation, a distinct picture of the groundwater ~uality of the
single aquifer should emerge. The picture may describe zones of
similar water quality within the single aquifer. The zones ghould be
identified on a topographic map for each aquifer that may be*affected
by mining. The average water quality for each zone and the range of
each parameter in the zone should be tabulated.

All parameters identified in Guideline 8, Appendix 2 should be used
to delineate the zones. Piper, Stiff, or other diasrams, comparison
of means and variance, and parameter ratios are suygested comparative
tools for zone identification.

D. Classification of Water Quality Zones.

Final classification of groundwater will be made by the Water Quality
Division.

I1. EXCURSION STATISTICS

A. Introduction.

The rapid detection of an excursion event and the ability to quickly
locate the source of the excursion is desirable from both the opera-
tional and environmental points of view., This section introduces the
parameters that could be used both to detect excursions and to iden-
tify their control. The section also addresses appropriate statistical
methods that may be used to identify the excursions.

B, Parameters.,
1. Introduction.

The parameter set used to detect excursions should consist of a
mixture of both conservative and non-conservative elemeats so that
an excursion may be detected quickly, traced accurately, and the
amount of the contamination in the excursion area accurately
identified. As a suggestion, five parameters mJ& be placed in this
set.

2. Excursion Detection.

The parameters used primarily to detect excursions should be con-
servative, introduced in the injection fluid in high concentration,
and should be present initially in low concentrations in the aquifer,
For example, chloride, sulfate, electrical conductivity, bicarbonate,
or sodium (depending on site specific information and the lixiviant)
may be relatively repeatable and consistent excursion detection
parameters. The operator may consider placing a conservative tracer
in the recovery fluid and using the tracer as one of the parameters.

w s -



-t -

Part 1I. Continued
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An excursion is detected and confirmed following the procedures
of Part I1.C.4. of this Appendix.

Excursion Control.

The parameter set should be used to mark the control and conclusion
of an excursion event. Thus, the parameter set should include two
or more nonconservative elements that would rise in concentration
after the initial discovery of the excursion. For example, depend-
ing on the operation, uranium, ammonia, or carbonate may be elements
in the set.

In addition, toxic elements not includedin the parameter set such
as selenium, nitrate/nitrite, radium or other parameters should be
routinely monitored at a lesser frequency during an excursion. The
operator should identify these parameters and the monitoring fre-
quency.

C. Control Limits,

1.

2.

Introduction.

This section presents a statistical technique to determine control
limits for excursion detection and control parameters. The con-
trol limits are numerical values, which, when reached, indicate

an excursion is in progress. The statistical technique assumes
that a parameter, when sampled, follows a normal distribution with
mean (})and staidard deviation (0), which may be approximated by a
sample size of "n" with a mean (Xx) and standard deviation (s). The

technique assumes independence of sampling events.
Definition.

The mean (x) and standard deviation (s) of two small samples taken
from an infinite population that is assumed to be normally distri-
buted only approximates the actual mean (J) and standard deviation
(0) of the infinite population. For this reason, functions were
developed for the normal distribution to show how close the esti-
mated mean (X) and standard deviation (s) are to the real thing.
One function, called the Student's "t" distribution, may be used
to identify the possible range of values that the true mean (u)
may have. The range is described as a "confidence interval"”, rep-
resenting the probability that the true mean (u) lies within the
range.
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3. Procedures.

b.

To accurately identify the background for each parameter to be
used as an excursion indicator, an adequate number of samples
should be taken from each of the wells to be used for excursion
monitoring over a one year period. For a Research and Develop-
ment license, it is recommended that twenty samples be split on
a quarterly basis. For a permit to mine, the appropriate regu-
latory authorities should be consulted. Given that there are
no temporal variation in the sampled parameter, the mean and
the standard deviation of these samples for each well should

be calculated,

The Studenc's "t" distribution should be applied. The deriva-
tion and further explanation of the Student's “t" may be found
in most introductory statistics texts {one reference is found
below Table 1). The control limit is found in the following

manner:

Control Limit = X + ¢t ;.. (s//n)

Where:

n
X = (Zx _)/n, the mean,

2

i=1
t = random variable (found in Table 1),
@ = level of significance,
n = number of samples and,

62 = § (x; - ¥)2 /(a-1)
i=1

Application.

The 95% confidence interval is suggested to be used to define
the control limit., Two potential applications are possible.

1) For most parameters chosen as excursion indicators, the
control limit should be defined only as the larger value,
or as;

X+t (s/vn)
m; o

Where m = n~1

a = (1-0.95) = 0.05
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2) 1If pH is chosen as an excursion indicator, the 957% confidence
limits are defined as being;

x + tm;a (s//n)

Where: m = n-1
a = (1-0,95)/2 = 0.025

The "a" values calculated above are applicable only to a
Student's "t" formula integrated as shown on Table 1.
Student's "t" tables in other books may use a different "a'".

Excursion Occurrence.

If two or more of the excursion detection parameters fall out

of the 95Z confidence interval, a second sample set for each para-
meter should be taken within 24 hours. The sample set should be
split to detect any analytical error. If the second sample set also
falls out of the 95% confidence interval, an excursion has occurred
and the Divisions should be notified immediately, following proced-
ures described in the appropriate Rules and Regulations.

Samples should then be taken daily. An excursion may be considered
"controlled" when .0 appreciable increase of excursion indicators
are seen over a certain time period. An excursion is concluded when
all the parameters of the conclusion parameter set have fallen below
or within their upper control limit.

III. GROUNDWATER QUALITY RESTORATION

A.

Introduction,

This section introduces groundwater restoration criteria and goals. For
both the Research and Development license and the Permit to mine the
restoration goal is background water quality. For the Permit to mine
only, if background concentration of certain elements cannot be achieved,
criteria of restoration are established. The critegia are based on the
present or potential economic use of the water by the individual water
user,

Establishment of Restoration Targets.

1. For all operations, the operator should first set attainable targets
for groundwater restoration. The restoration target list could be
reinforced by precise characterization of the geology, clays, and
anticipated chemistry (recommended for the Research and Development
license) or by using on-site data that specifically demonstrates
those restoration goals (recommended for commercial operations).
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2. For all operations, the operator should demonstra. chat the opera-
tion employs the best practicable technology available to restore
groundwater quality to background.

3. For a Permit to mine only, an element by element comparison of the
restoration target list and the background groundwater quality
should be made for all groundwater quality zones previously iden-
tified. The elements of restoration that are of higher concentra-
tion than the background elements should te identified.

4, For a Permit to mine, if, when employing the best practicable
technology, one or more elements on the restoration target list ex-
ceed background, the operator should thoroughly justify the above
background concentration. An element which cannot be returned to
background or a better quality should be returned to a concentration
which will allow the water to be suitable similar to the pre-mining
use. Domestic use suitability is determined by ambient water quality,
and the technical practicability and economic reasonableness of
treating ambient water quality tec meet use suitability standards.
The following items are recommended restoration targets, dependent
on the background groundwater quality,

a, Restoration results in a return tc background groundwater quality
for all elements.

b. The background groundwater quality is suitable for domestic use
without treatment.

1) If "a" cannot be achieved, the groundwater should be returned
to a domestic use suitability.

c. The background groundwater quality is suitable for domestic use
after the use of economic treatment devices, such as a conven-
tional water softner.

1) If "a" cannot be achieved, the groundwater should be re-
turned to a domestic use suitability consistent with the
economic reasonableness of the treatment required for the
pre-mining groundwater quality.

.
d. Groundwater is an existing source of supply irrelevant of the
quality.

1) TIf "a" cannot be achieved, the groundwater should be
returned to a condition of pre-mining use suitability
considering items "b" and "c¢" above.

€. The background groundwater quality does not fall within cate-
gories "b" through "d".

1) If "a" cannot be achieved, the groundwater should be re-
turned to a condition of pre-mining use suitability.
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