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ANC URANIUM MILL TAILINGS CLOSEOUT REPORT

1.0 PROJECT HISTORICAL SUMMARY

The American Nuclear Corporation (ANC) Tailings site is located within the western portion of the
historic Gas Hills Uranium Mining District near Riverton, Wyoming. Uranium mining in the West
Gas Hills began in the 1950’s and continued through the 1980’s. Reclamation efforts completed by
mining companies and the State of Wyoming has included backfilling of groundwater-fed uranium
mine pits, heap leaches, and regrading/revegetation of the final land surfaces. The Wyoming
Department of Environmental Quality (WDEQ) Abandoned Mine Land Division (AML) began
reclamation of abandoned mines in the area in 1989, and that work continues to date.

The ANC Uranium Mill Tailings Site (Tailings Pond #1: TP#1) is located within the Gas Hills
Uranium Mining District in eastern Fremont County, Wyoming. The site is located approximately 45
miles east of Riverton and 70 miles west of Casper. The site occupies approximately 550 acres-that
were used for uranium mining and milling activities between 1959 and 1981. ANC suspended
milling activities in 1981 due to poor uranium market ¢conditions and began the decommissioning
and reclamation process as required by their U.S. Nuclear Regulatory Commission (NRC) license. In
1994, before decommissioning and reclamation was completed, ANC announced that they were
going out of business. They subsequently relinquished the remaining surety funds to the State of
Wyoming, and WDEQ/Land Quality Division (LQD) accepted responsibility for the remaining
reclamation on ANC’s NRC license under a Confirmatory Order signed in 1996. LQD commenced
reclamation activities in 1996 but suspended construction activities in 2009 because of the near
total depletion of the reclamation surety funds. Between 1996 and 2009, LQD completed
reclamation activities, including:

1) Reclamation of the Bullrush Heap Leach site and deposition of contaminated materials onto
the surface of TP#1;

2) Reclamation of TP#2; and,
3} Limited reclamation of Campsite Draw. Work was limited by the southwestern extent of the

permit boundary.

Between 2009 and 2015, site activities included:

1) Annual sampling of existing down gradient monitoring wells;
2) Operation of the TP#1 pump back system;
3) Monitoring of settlement monuments at TP#1; and,

4) Review and analysis of down gradient monitoring well data and surface water sources to
determine the extent and amount of down gradient impacts on the alluvial aquifer.

In June of 2014, during a revision of the 1996 Confirmatory Order, LQD and NRC agreed that the
abovementioned pump back system and monitoring of tailings pile settlement monuments could be
discontinued and that ground water issues should be addressed.

e ——————
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2.0 DESCRIPTION OF RECLAMATION

LQD contracted with Lidstone & Associates, Inc. (LA) (now a Wenck Company) on November 6,
2014 to assist with work associated with reclamation of the ANC site. The LA contract will expire on
November 6, 2019. A total of five Task Orders were issued under this contract as described and
summarized below. :

2.1 TASKORDER 1 (TO1): HYDROGEOLOGIC INVESTIGATION AND GROUNDWATER
CONTAMINATION DELINEATION

Task Order No. 1 was issued on November 14, 2014 with two main objectives:

» Conduct a hydrogeologic investigation at the ANC site that will delineate the extent of the
groundwater contamination located down gradient to the north/northwest of the ANC
permit boundary.

» Determine the hydrogeologic setting and controls associated with the movement, if any, of
the contaminated groundwater.

Description of Work Completed Under Task Order 1

Prior to access on site, LA obtained a surface owner access and reclamation agreement with
American Nuclear Corporation, the surface owner of the property identified as TP#1. Prior to
drilling and construction of the additional monitoring wells, LA completed and submitted a Right-
of-Way Grant application to the BLM for review and approval. This included submittal of cultural
resource survey information and wildlife, vegetation, wetlands and endangered species survey
information covering a 10-acre area around each proposed monitoring well location and surface
agreements from grazing lessees. LA also obtained private landowner consent from Philp Sheep
Company for wells to be installed on their property. Because one well was located on a State
section, LA also applied for and received a temporary use permit from the State of Wyoming Office
of State Lands. All required agreements and permits were obtained by July 2015. LA has continued
to pay anr annual surface rental fee to the Wyoming State Lands on behalf of the LQD and completed
their last annual payment in January of 2019. Similarly, LA has executed an amendment to the Philp
access agreement, which extends site access to the monitor wells on Philp private surface until
April 1, 2025. Although ANC appears to remain the surface owner of the property identified as
TP#1, Fremont County has been contacted by the LQD. Per discussions with the County, ANC has
ceased to pay taxes on the parcel of land identified as the ANC site. Because there is a tax lien on the
property, said property is subject to auction for taxes. Fremont County is aware of the
environmental liability and, as of the date of this report, has not identified any willing buyers for the
property. All access agreements are included in Appendix A of this report.

A total of 14 new monitoring wells were installed and developed during July of 2015. During the
drilling of the wells, field parameters, including pH and electrical conductance and chloride ion,
were analyzed to assist in identifying whether the groundwater might be impacted and perhaps
provide a means of determining additional well locations. The wells were sampled in August 2015
and all of the wells and surface water sites were sampled again in September 2015. All samples
were submitted to a U.S. Environmental Protection Agency (EPA) certified laboratory for analysis,
and the data, summary conclusions and recommendations were presented in the TO1 deliverable:
“AMERICAN NUCLEAR GAS HILLS URANIUM MILL TAILINGS SITE: RESULTS OF 2015
HYDROGEOLOGIC INVESTIGATION” dated April 2016, which is on file with the WDEQ/LQD and
the NRC.
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2.2 TASK ORDER 2 (T02): ENGINEERING EVALUATION AND COST ANALYSIS AND PRIORITIZATION
OF RECLAMATION ACTIVITIES

Task Order 2 was issued on July 8, 2015 with four main objectives:

> Aerial Mapping - Provide updated mapping of the project area to facilitate engineering
planning and construction of required reclamation structures.

> Soils Characterization - Address the NRC concerns, evaluate the areas downwind of TP#1,
as well as TP#2 and confirm the presence or absence of windblown contamination at the
site.

» Groundwater Impacts Updates - Continue groundwater and surface water monitoring and
sampling semi-annually during 2016 to increase the data set and validate the existing data
collected during TO#1.

> Engineering Evaluation and Cost Analysis and Prioritization of Reclamation Activities
(1) Analyze the validity of the NRC reclamation assessment in terms of costs and actual
tasks that are necessary to maintain environmental protection and public health and safety.
(2) Prioritize the tasks remaining considering the budgetary constraints within the LQD. (3)
Analyze potential sources of additional funds that may be used in conjunction with the
remaining LQD funds to complete the reclamation to NRC standards.

Description of Work Completed Under Task Order 2

Approximately 22 ground panels were set in advance of aerial mapping in 2015. Approximately
four sections (2500 acres) were flown and analytically bridged to facilitate future mapping. An
aerial map, which met National Mapping Accuracy Standards (NMAS) for 1:100 feet and 2-foot
contours was completed for the immediate area of TP#1 (approximately 1000 acres) and was used
for the Engineering Evaluation and Cost Analysis associated with T02. This same mapping was used
for the final design of the TP#1 Interim Stabilization effort.

Characterization and reconnaissance-level survey (gamma survey) of potential windblown tailings
within the site was also completed under TO2 as well as the continuation of both ground and
surface water sampling. Soil sample data were collected as part of the windblown tailings sampling
effort. Rock quarry and clay sites were identified as part of this task order. Several reclamation
design alternatives were prepared, and reclamation costs were presented. Reclamation alternatives
ranged from (a) reclamation of TP#1 and TP#2 to be in compliance with NRC standards and
transfer to U.S. Department of Energy as a legacy site to (b) reclamation of TP#1 to meet the goal of
long term stabilization and no release of tailings via wind, surface or ground water action. The
summary conclusions and recommendations were presented in a report “ANC URANIUM MILL
TAILINGS SITE REPORT OF ENGINEERING EVALUATION/COST ANALYSIS AND
PRIORITIZATION OF RECLAMATION ACTIVITIES” dated August 2016. This TO2 report also made
recommendations on interim reclamation plans that would make the best use of the remaining
bond forfeiture funds. The findings and conclusions of the TO2 report, specifically Tables 7.1 and
7.2 (Appendix B) served as the basis for the decision to effectively utilize the remaining funds
(estimated at $635,000) to complete a partial cap over TP#1. NRC concurrence was achieved in
February 2017.
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2.3  TASK ORDER 3 (TO3): FINAL DESIGN FOR TP-1 TEMPORARY STABILIZATION
Task Order 3 was issued on March 21, 2017 with two main objectives:

> Limited On-Site Materials Suitability Investigation and Reporting - (1) Provide
updated and supplemental quality and quantity information on available suitable cover
materials for TP#1. (2) Evaluate the quantity and suitability of sand material contained
within Willow Springs Draw that may be used as wicking barrier material for TP#1.

> Final Design Plans and Specifications for TP#1 Cover and Diversions - Finalize plans,
specifications and contract documents for excavation, transport and placement of suitable
cover material from nearby sources to TP#1 and to complete the hydrology and hydraulics
associated with a diversion plan.

Description of Work Completed Under Task Order 3

LA completed additional field work in the vicinity of TP #1 to characterize available topsoil, subsoil
and wicking barrier materials. These data allowed LA to complete volumetric determination of
available reclamation materials. LA also completed a baseline radiometric survey of the TP#1 area.
This baseline survey was conducted in a fashion that characterized the pre-reclamation surface and
determined the actual depth of surface cover overlying §11e-2 material. Although the radiometric
analysis was not a gridded survey, it provided sufficient data to characterize the pre-reclamation
surface and establish background conditions. Approximately 10 soil samples were collected and
analyzed for U-nat and Ra-226 as part of this baseline sampling effort. Background radionuclide
concentration in the area was established at 10.6 pCi/gm or an unshielded 40 uR/hr.

LA also prepared final plans and specifications for excavation, transport and placement of suitable
cover material from nearby sources to TP#1 and completed the hydrology and hydraulics
associated with a diversion plan. The intent of this set of plans was to allow construction bidding
for a work effort that would create an interim cover plan for TP#1, which included the placement of
cover soil and final revegetation of the topsoil covered surface. These plans also included additional
hydrologic design for routing drainages around and/or through the reclaimed TP#1 site. The 60%
design set of plans was completed and submitted to the LQD in July 2017 and the NRC in September
2017. The Health and Safety Plan and Design Memorandum was submitted to the NRC in October
2017 and are included in Appendix B. The final plan set was completed in December 2017 and
approved for bidding purposes in February 2018. Bid opening occurred on March 6, 2018. Eight
construction bids were received and ranged from a low bid of $571, 541 to a high bid of $867,190
(Appendix C1).

2.4  TASK ORDER 4 (T0O4): CONSTRUCTION
Task Order 4 was issued on February 21, 2018 with two main objectives:

> Construction Administration - Complete a final vegetated cover over TP#1, construction
of necessary diversion channels, detention pond, drop structures and culverts to route
surface water runoff away from TP#1 and provide erosion protection for the area.’

> Final Radiation Survey and Construction As-Builts - Perform final as-built radiation
survey of the cover.

Description of Work Completed Under Task Order 4

LA provided engineering services during final negotiation with the qualified and apparent low bid
contractor, Weeden Construction of Banner, Wyoming. The initial Weeden base bid was $571,541.
LA negotiated design and construction items to reduce the overall Weeden bid to include: removal
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of a grade person (LA agreed to provide); redesign of the channel geometry of the two diversion
channels to allow them to be completed with a scraper, rather than a dozer and excavator; removal
0of 100 CY of riprap for grade control; force account regrade of the existing surface to allow the
placement of 2 feet of clean overburden cover rather than thicknesses which ranged from 2 to 6
feet; the use of topsoil stockpiles within a 1-mile haul rather than those which were up to 2 miles
away. The alternate bids, which included a detention pond, fencing and a replacement culvert on
the ore road were not awarded. LA executed a contract with Weeden for $375,566 on March 21,
2019. The Notice to Proceed for Task 5 of TO4 was approved by LQD on March 18, 2018 and is
presented in Appendix C2. Ryan Schierman, LQD completed a site and equipment radiologic scan
on April 2, 3 and 4 during and immediately following mobilization and the commencement of
construction. Site safety was addressed and all parties complied with the HASP during the
construction period. Change Order 1, which allowed for completion of the project and the agreed
upon 1-foot cover of topsoil was approved on April 24, 2018. Change Order 1 increased the contract
amount by $95,594.00 for a total of $471,160.00. Change Order No. 2 was issued on October 11,
2018 and allowed completion of revegetation efforts for a total addition of $22,720.75. Final
contract dollar amount paid to Weeden under T04 was $493,880.75. Weeden contract information
and Change Orders are presented in Appendix C3.

Construction commenced at the ANC site on April 2, 2018 and was substantially complete
(earthwork and grading) by May 4, 2018. Initial revegetation and placement of a cover crop was
completed by May 20, 2018. It was determined that spring seeding would only include a cover crop
over most of the disturbance and the perennial seed mix and cover crop on ancillary disturbances
near Willow Springs Draw. Seedbed preparation was completed by Weeden. LA completed the
majority of the seeding and used broadcast seeding technique and dragged with an English Harrow.
A final gamma survey was completed on May 6-8, 2018 and the interim reclamation surface was
completed at or below background. Pre- and Post-reclamation radiologic surveys are presented in
the Record Drawings (Appendix D).

2.5  TASKORDER5 (TO5): FINAL SEEDING, FENCING, STORMWATER CONTROLS

Task Order 5 was issued on October 10, 2018 with three main objectives:

> Final pitting and seeding.
» Fencing and signage.
> Final stormwater controls including installation of rock grade controls.

Description of Work Completed Under Task Order 5

Over the course of the Spring and Summer of 2018, the freshly seeded interim cover was
extensively grazed by antelope and later by cattle. Although the annual rye grass (cover crop)
successfully grew, the intense grazing impacted vegetation cover and density. As noted above, the
alternate scope fencing work was not awarded nor completed under the Weeden contract.
Extensive rains began in late May with three successive events precipitating over 1.4 inches of
rainfall in a one week period. The most significant storm occurred on June 18, 2018 which was the
equivalent of a 5-year, 6-hour storm event of 1.2 inches of rainfall. Runoff from the unreclaimed
waste dumps , which lie immediately upstream of the recently reclaimed TP1 stabilized site
resulted in limited rill and gulley erosion. This rill and gully erosion delivered sediment to the
freshly seeded ANC site. Given that is was the LQD understanding that these upper basin spoils
were eligible for AML reclamation, the LQD contacted the WDEQ AML Division (AML) regarding
efforts to control runoff from the unreclaimed waste materials, located within the upper and
contributing drainage basin to the completed TP#1 reclamation. AML chose to construct cross slope

e ________]
Lidstone & Associates, a Wenck Company Page 5
October 2019




ANC URANIUM MILL TAILINGS CLOSEOUT REPORT

ditches to capture runoff and deliver the water to small constructed detention basins. This AML
work was completed in December 2018.

Fall seeding, which allows for seed dormancy and winter moisture was preferred and this was
handled contractually with Weeden under Change Order 2. Fall seeding (ripping, disking and
pitting) was completed by September 21, 2018 and included 48 acres of disturbance. Fencing and
signage was completed by Huxtable Fabrication in October 2018. The AML Division assisted in the
final payment for fencing at locations where eligibility for AML funding had been established. LA
contracted with Patrick Construction in December 2018 to complete stormwater controls on site.
These controls included the design and construction of three rock grade controls and one drop
structure, totaling approximately 120 CY of riprap. Channel work and erosion control ditches were
completed, and minor grading eliminated some of the 2018 gully erosion. The bid documents for
the work completed by Huxtable Fabrication (fencing) and Patrick Construction (channel work and
placement of riprap) are presented in Appendix B.

A complete As-Built (Record Drawings), which included the Weeden work between April 2018 and
September 2018), the Huxtable fencing work (October 2018) and the Patrick Construction work
December 2018 is presented in Appendix D.

2.6  FINALINSPECTION (TO5)

As discussed above, TO5 was issued on October 10, 2018. The site holds a WDEQ Stormwater
Pollution Prevention Plan (SWPPP) permit, which remains in force and can be found in Appendix
E.1. Construction work began on April 2, 2018 and was completed on December 7, 2018.
Stormwater inspections were completed in March 2019, April 2019, June 2019 and September
2019. Stormwater inspection reports are included in Appendix E.2.

Muthu Kuchanur and Chris Lidstone completed a final inspection on September 10, 2019. The
stormwater inspection report for this trip is in Appendix E2. Site photos are available in Appendix
F. The final construction met the design intent, which was identified in the Design Memorandum
dated October 2, 2017 (Appendix B). Background radiologic criteria (unshielded) was established
at 10.6pCi/gm Radium 226 and the overall clean up criteria was established at no greater than
5pCi/gm above background. During construction, the existing surface of TP#1 was graded and
radiologic control was maintained during these operations. No §11e-2 material was exposed to the
surface during initial grading operations. Approximately 1.3 feet of “suitable” overburden was
placed directly over the regraded TP#1 surface. Suitable overburden was defined as excavated
mining waste materials, which met the suitability criteria in the October 2, 2017 Design
Memorandum (i.e. no greater than 5 pCi/gm Ra226 above background). The proposed borrow area
met DEQ/LQD overburden suitability criteria (WDEQ/LQD Guideline 1): Arsenic (<2.0 ppm);
Selenium (<0.1 ppm); and Sodium Absorption Ratio (SAR) (0-10). Based on pre-construction data,
the overburden borrow area had soils pH above 5 and Acid Base Potential greater than -10
tons/per 1000 tons. A 3-inch thick “wicking barrier” sourced from Willow Springs Draw was placed
above the lower layer of suitable overburden. Above the wicking barrier a second layer of suitable
overburden, which ranged from 0.5 to 0.6 feet was placed. Approximately 250 tons of lime was
incorporated into this upper layer and thereby provided suitable growth medium of 18 inches
above the “wicking barrier”. Overlying this amended overburden layer, approximately 48,200 CY of
topsoil was placed resulting in a final cover ranging from 0.6 feet to 1.2 feet and averaging across
the final surface at 0.8 feet. The site was ripped, disked and seeded in May 2018 and again in
September 2018. The West and East Diversion channels were completed at an average grade of
1.2% and drain directly into native channels, where slopes range from 5 to 7%. Because of this
transition, the project team designed and constructed riprap grade controls or drop structures
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capable of withstanding the 100-year, 24-hour event, assuming a reclaimed upper watershed. Each
channel has the design conveyance capacity for the 100-year, 24-hour flood event and should
remain stable under seasonal flood events, assuming a moderately grass lined channel is
established. Since no detention pond was constructed, the West Channel will not convey the PMF
without water overbanking on the east side over the reclaimed tailings pond. As noted in the Design
Memorandum, a vegetated channel is important for flow retardance. Although each channel was
seeded, excessive water and sediment yield from the unreclaimed drainage basin above the ANC
reclamation site has prevented the establishment of vegetation within the stream channels.

Based on the September 2019 inspection, the site was determined to be stable and vegetation
establishment was successful considering the fact that it was first year revegetation. The fencing
and signage, which was completed in October 2018 remains intact and undisturbed. Since the
construction of the riprap grade control and drop structures, the site had been subjected to
approximately 6 inches of rainfall, including one storm event of 1.33 inches on May 28-29 (in excess
of the 5-year, 6-hour storm event). The stormwater controls remained intact and there was no
rilling or gullying on the surface of TP#1. Although there was some erosion in the West Channel, the
downcutting identified in the field predated the construction work, which was completed in
December 2018. Since this latter work was completed, the West and East Diversion Channels have
remained stable and there has been no movement of rock. Whereas the tailings cover and channel
sideslopes have seen vegetation establishment (see Appendix E), no vegetation was established in
the diversion channels. It appears that sediment and runoff originating off site from the
unreclaimed upstream drainage basin has adversely affected the diversion channels. With that said,
and in accordance with the Design Memorandum, downcutting and erosion of the diversion
channels will not result in a release of tailings.

The upstream drainage basin has been modified by AML since the completion of TP#1 reclamation.
These modifications have included routing flow around the Johnny Potatoes Pond and towards the
uncontrolled drainage basin which enters the West Channel. AML had also completed several cross
slope drainage ditches leading into sediment detention ponds. Both detention ponds and cross
slope ditches had failed at the time of the September 10t inspection. Two large 4 to 6-foot deep
gullies had delivered sediment and runoff to the north side of the ANC TP#1 fence. This is
documented in the photographs in Appendix F. The sediment which originates from this offsite
disturbance has locally impacted revegetation, and sufficient sediment has nearly buried the fence
isolating the TP#1 revegetation from livestock grazing.

3.0 CONCLUSIONS AND FINAL RECOMMENDATIONS:

The American Nuclear Tailings Pond #1 site has been reclaimed in accordance with the Design
Memorandum to the NRC dated October 2, 2017. Two alternate bid items were not completed: (1)
the construction of a detention pond upstream of the TP#1 reclamation site and (2) a replacement
culvert across the Ore Road to receive runoff from the TP#1 diversion channels. The majority of
reclamation work was completed under contract to Weeden Construction of Banner, Wyoming. The
construction work was contracted to and administrated by LA. Weeden completed general
earthwork in May 2018 and final seeding in September 2018. Fencing and signage was completed
in October 2018 (Huxtable Fabrication) and the construction of channel grade controls was
completed in December 2018 by Patrick Construction. LA has completed SWPPP inspections during
the spring, summer and fall of 2019. Representatives of WDEQ/LQD (Muthu Kuchanur, PE, PhD)
and LA (Chris Lidstone, PG) completed a Final Inspection on September 10, 2019.
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3.1  PrRIORITY 1 PROJECT

Based on our knowledge of the site, the first and most critical future project must be the
reclamation and stabilization of the upstream contributing watershed. At a minimum a detention
pond should be constructed to temporarily mitigate the extreme sediment and runoff originating
from these unreclaimed spoils. It is our understanding that these spoils and waste material, which
are products of historical mining practices are eligible for reclamation under the Wyoming AML
program. Perhaps other funding sources can be identified.

With this in mind, the TP#1 reclamation program left approximately 50,000 to 70,000 CY of topsoil
to accomplish this reclamation. These topsoil stockpiles are located within 2 miles of the TP#1 area.
Additional topsoil is available immediately above (south of) the ANC (TP#1) fence. A geomorphic
design approach is recommended, which would allow stable drainage design, upstream and
immediately above TP#1. The upper basin geomorphically reconstructed land surface should be
delivered to a detention basin that would daylight into the West Diversion Channel. As part of this
overall reclamation scheme and following stabilization of the upper basin, each channel and areas
affected by upstream delivered sediment should have new topsoil placed and each impacted site
reseeded.

3.2 PRIORITY 2 PROJECT

A second priority project should include the placement of additional fill on the TP#1 north dam face
or slope. The current slope is a 4:1 (H:V) slope and there are rills and gullies on this slope. The
current slope is comprised of overburden materials and does not contain tailings. For long term
stability, LA recommends the placement of approximately 100,000 CY of additional overburden
(and topsoil) to achieve an 8:1 (H:V) transition. This slope should be keyed into the native ground.
All topsoil should be stripped and stockpiled before construction.

3.3 PRIORITY 3 PROJECT

A third priority project would include the replacement of the culverts under the Ore Road at TP#1
and at Willow Springs Draw. All culverts are actively failing and are likely to impact the stability of
their respective drainages. Such culvert replacement work will include, but not be limited to,
additional work on the drainage crossings and perhaps the introduction of additional riprap.

3.4 REMAINING OBLIGATIONS

The WDEQ/LQD contract with LA will expire on November 6, 2019. It is recommended that the
Agency (WDEQ/LQD or the NRC) continue to maintain the site until final reclamation is achieved.
This can be accomplished by using agency resources or contracting with LA or its successor, Wenck.
The following is a partial list of remaining and ongoing obligations associated with the Interim
Stabilization of TP#1.

» Stormwater Inspections (SWPPP) should be continued until site stabilization is achieved.
Based on anticipated vegetation establishment, such inspections shall likely continue until
2021.

» The surface lease agreement with the State of Wyoming Division of State Lands (State Land
Board) will need to be renewed by March 2020. This will require payment of an annual fee
and will remain an annual obligation until the monitor well is properly abandoned and the
site reclaimed.

» The Philp surface access agreement will need to be renewed prior to April 1, 2025.

- _____]
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» The surface ownership and long term stabilization of the American Nuclear site (Tailings
Ponds 1 and 2) should be resolved with Fremont County. ANC, which is a defunct
organization has not paid property taxes and there is a Fremont County Tax lien on the
property. If no action is taken by the WDEQ, the NRC or their assigns, this property can be
sold to any outside party at a Fremont County auction.

> All monitor wells are permitted with the Wyoming State Engineer’s Office. If the intent is to
discontinue monitoring, these wells should be properly abandoned, and the abandonment
shall be filed with the Wyoming State Engineer.

> Inspections should be continued after the SWPPP is closed.

e ——
Lidstone & Associates, a Wenck Company Page 9
October 2019




ANC URANIUM MILL TAILINGS CLOSEOUT REPORT

Appendix A

- ________]
Lidstone & Associates, a Wenck Company
October 2019



Departmetit of Envirenmental Quality

TJo prorecr conserve and enliaricé the qualigr of Wyamlng s
cnvirohnteit fo: the bem it of ¢ cuprent andﬁclure generations. .

Mmthew 1 Mead, Governor _ _ o Todd Pu.rm_t, Directar )

November 26 2014

M. Richard Vander Voet

Field Manager Lander Field Office

Wind Rwer/Bxghom Basm sttnct

Uriited States Biireati.of Land Management
1335 Mairi Street

Lander, WY: 82520

RE: Right-of-Way Grant Application Letter of Authorization
Dear M, Vander Voet:

By thls letter; the Wyommg Department of Envnronmental Quahty/Land Quahty Division (LQD)
authonzes Lidstone and Assocxates to act 6n out. behalf ds Agerit for- obtalmng i Rxght-of “Way'
Grént in LQD’s name for certain pubhc lands located in- the Gas Hills District, I‘remont County,
Wyommg

Sincerei‘ -

_,‘_.cyk /

: ’Deputy Directof; Wyommg Department of Environniental Quality
V.Admxmstrator, Laid Quahty Division

cc:  John Erickson, Lander LQD
“Muithu Kucbanur, Cheyenne LQD v
Lidstone and Associates, Foit Collins, CO

l[crsclller Bmldmg 122 West ZSth Street Cheyenue, WY 82002 h(tp.lldnq stitke; vyus

ADM!NI()UTIIPM s MMNDONED MINEH AR QUAMTY INDUSTRL\L SITINQ . LAND QUAL lTY QOI.I D&JIAZ Wl\-m \VATCR Q"AUT Y
TN (07 777461457 PBON7IT2391 7 QONNIM (307) 7101350 (07) 770-1752 Qon Iy
FAX 777 7ﬂl2 TAXTT:6462. IA.X TI7-5616 TAX277- 5)7.’! U\XTIT-SBM FAX 777501 FAX 277-3973




SURFACE OWNER CONSENT FOR ACCESS
TO CERTAIN LANDS FOR THE PURPOSE OF INVESTIGATING POTENTIAL GROUND WATER CONTAMINATION
AT THE WDEQ/LQD ANC TAILINGS RECLAMATION PROJECT

SITE OR NAME: American Nuclear Corporation Gas Hills Uranium Mill Tailings Site, Gas Hills, Fremont County,
Wyoming
]

LQD PROJECT OFFICER: Muthu Kuchanur
LQD CONSULTANT: Lidstone and Associates, Inc.

I/we, the Owner(s) [or Authorized Agent] of record of the following described property located in Fremont County,
Wyoming:

E1/2, SE/NW, Section 21, Township 33N, ROOW _ (See attached map)
(Metes and Bounds Description, Mineral Claim Name, Etc.)

Hereby grant to the Wyoming Department of Environmental Quality, Land Quality Division (LQD), its Consultants, and
Contractors access to the above described property for the purpose of investigating the potential for ground water
contamination due to historic mining and milling of uranium at the former ANC mill and tailings disposal site installing
monitoring wells and collecting ground water samples from said wells, Approved activities include water well drill rig
and support vehicle access into the site, investigation and collection of baseline data, surveying, installation of
approximately two (2) monitoring wells and subsequent sampling of these wells for chemical analysis. No road
construction is anticipated. However a new gate will likely be constructed to permit rig access and said gate shall be
completed in a workmanlike manner and in accordance with BLM specifications.

This consent to enter and access the property and sample the monitor wells is granted by the Owner for a five (5) year
period with a right to renew this easement if all parties agree. This easement shall also terminate upon transfer or sale of
the property or upon abandonment of the monitor wells and/or the termination of water sampling needs, if such an event
precedes the five (5) year or its renewal period. Existing two-track roads, where available, will be used for access to the
well sites. Care shall be taken to prevent more than incidental, temporary impacts due to travel by vehicle, foot, ATV, etc.
during access for the installation and subsequent sampling of the wells. All gates will remain closed and any damage to
fences will be repaired. Renewal or termination of this agreement may be made in writing by either the Owner or LQD.

A reasonable attempt will be made to contact the Owner or designated Representative approximately one (1) week prior to
accessing the property

OWNER'S REPRESENTATIVE:

OWNER:/s/ _EhLlF_Sﬁggp @O DATE: __ #4-8-15
W i A«tviO  Trtss Philg Sheep Lopar:

OWNER'S REPRESENTATIVE NAME AND MAILING ADDRESS:
Ms. Elizabeth Philp, 313 S. Hidden Valley Road, Shoshoni, WY 82649-8631
TELEPHONE: 307-856-6102

LQD Consultant
BY: DATE:

*A copy of the signing representative's authorization must be attached to this form.




STATE OF WYOMING
BOARD OF LAND COMMISSIONERS

SURFACE LESSEE NOTIFICATION AND COMMENT FORM

(Sections A & B to be completed by applicant)

A. PROJECT/ACTIVITY INFORMATION:

Monitoring well to be associated with the American Nuclear Corporation site

Type of Project:
- (WDEQ/LQD Permit 352C) Reclamation Project
Applicant: WDEQ — Land Quality Division
Address: 122 West 25" St. / Herschler Bldg. 3W
Cheyenne, WY 82002 Phone: I (307) 777-7756
State Land Involved:
Section 16 | Township | 33N | Range | 90 County | Fremont
Section Township Range County
Section Township Range County
B. SURFACE LESSEE INFORMATION:
Lease No.: 3-852) .
Name: Philp Sheep Co.
Address: 131 S. Hidden Valley Rd.
Shoshoni, WY 82649
Phone No.: (307) 856-6102

C. SURFACE LESSEE. COMMENTS: (to be com letpd by surface lessee

If this project will negatively affect your grazing/agricultural operation, please explain.

Ul filp

(Signafure of Surface Lessee)

Elizabeth Philp

(Please type or print name)

(Date)
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SURFACE OWNER CONSENT FOR RECLAMATION
TO CERTAIN LANDS
ANC TAILINGS RECLAMATION PROJECT

SITE OR NAME: American Nuclear Corporation Gas Hills Uranium Mill Tailings Site, Gas Hills, Fremont County,
Wyoming

LQD PROJECT OFFICER: Muthu Kuchanur
LQD CONSULTANT: Lidstone and Associates — A Wenck Company

iAwve, the Owner(s) [or Authorized Agent] of record of the following described property located in Fremont County,
Wyoming:

Sections 28, 29, and 33; Township 33 North, Range 90 West
(Metes and Bounds Description, Mineral Claim Name, Etc.)

Hercby grant to the Wyoming Department of Environmental Quality, Land Quality Division (LQD), its Consultants, and
Contractors access to the above described property for the purpose of site reclamation efforts and monitoring. Such
reclamation may include but is not limited to Tailings Pond Nos. | and 2, construction of surface diversions, reclamation
and regrading of spoils and waste materials, construction of stormwater ponds, reclamation and removal of monitor wells,
windblown lailings, site revegetation, among other items, Reclamation efforts may be temporary in nature and may include

placement of additional fill over tailings ponds. Following reclamation it is anticipated that the LQD will monitor
reclamation success.

|
This consent to enter and access the property and perform reclemation is granted by the Owner until such day as the Owner
transfers or solls the properly or otherwise ceases to be the property owner,

OWNER: American Nuclear Corporation

SIGNATURE Owners Representalive: Llham C M—; DATE: S-22-/k

NAME AND TILE_ 4/ Zbam O Sahsbuvy  JPesSicon Z DATE:
OWNER'S REPRESENTATIVE NAME AND MAILING ADDRESS:

American Nuclear Corporation

c/o William Salishury

1761 Blue Spruce
Casper, WY 82609

TELEPHONE: (307) 277-4866 (cell)
LGD Consullant

BY: ——s DATE: _/&o ZE A4

*A copy of the signing representative’s authorization must be attached to this form.




SURFACE OWNER CONSENT FOR ACCESS
TO CERTAIN LANDS FORTHE PURPOSE OF DATA COLLECTION
ANC TAILINGS RECLAMATION PROJECT

SITE OR NAME: American Nuclear Corporation Gas Hills Uranium Mill Tailings Site, Gas Hills, Fremont County,
Wyoming

LQD PROJECT OFFICER: Muthu Kuchanur
LQD CONSULTANT'; Lidstone and Associates — A Wenck Company

Iwe, the Owner(s) for Authorized Agent] of record of the following described properly located in Fremont County,
Wyoming:

Sections 28, 29, and 33; Townskip 33 North, Range 90 West

(Metes and Bounds Description, Mineral Claim Name, Elc.)

Hereby grant to the Wyoming Department of Environmental Quality, Land Quality Division (LQD), its Consultants, and
Contractors access to the above described property for the purpose of data collection including but not limited to gamma
and other radiologic surveys; cadastral surveys; photography; soil and spoil sampling; vegetation, wildlife and wetland
delineations and monitoring; the installation of monitoring wells; collection of both ground water, surface water and air
samples; and other types of data collection.

This consent to enter and access the property and collect environmental data and make observations is granted by the Owner
until such day as the Owner transfers or sells the property or otherwise ceases to be the property owner. |

OWNER: American Nuclear Corporation

SIGNATURE Owners Representative: ﬁ . DATE: F-22 -/t

NAME AND TITLE 44 ¥ ¢m £ SM.céﬂy,f e Srlont DATE:
/

OWNER'S REPRESENTATIVE NAME AND MAILING ADDRESS:
American Nuclear Corporation
c/o William Salisbury
1761 Blue Spruce
Casper, WY 82609

TELEPHONE; (307) 277 4B66 (cell)
LQD Consultant

BY: W DATE: %éll’//ﬁ

* A copy of the signing representative's authorization must be attached to this form.




SURFACE OWNER CONSENT FOR ACCLSS
TO CERTAIN LANDS FOR THE PURPOSE OF INVESTIGATING POTENTIAL GROUND WATER CONTAMINATION
AT THE WDEQ/LQD ANC TAILINGS RECLAMATION PROJECT

SITE ORNAME: American Nuclear Corporation Gas Hills Uranium Mill Tailings Site, Gas Hills, Fremont County,
Wyoming

LQD PROJECT OFFICER: Muthu Kuchanur
LQD CONSULTANT: Lidstone and Assaciates, Inc.

1/we, the Owner(s) [or Authorized Agent] of record of the following described property located in Fremont County,
Wyoming:

(Metes und Bounds Descnption. Mmenl Claim Name, Etc.)

Hereby grant to the Wyoming Department of Environmental Quality, Land Quality Division (LQD), US Nuclear
Regulatory Commission (NRC), collectively the Agency and their Consultants access to the above described property for
the purpose of collection of ground water samples from said wells. The location of the wells and access is presented in an
attachment to this consent form. The purpose of these wells remains to investigate the potential for ground water
contamination due to historic mining and milling of uranium at the former ANC mill and tailings disposal site. The
monitoring wells were constructed in 2015 and the Agency desires the ability to continue this study. Approved activities
include surveying, investigation and subsequent sampling of these wells for chemical analysis. No road construction is
anticipated.

This consent to enter and access the property and sample the monitor wells is granted by the Owner for a six year period
of time or five years beyond the termination of the previous Suface Owner Consent. This Access Agreement will
terminate on April 1, 2025 or until such day as the Owner transfers or sells the property to another person or upon
abandonment of the monitor wells and the termination of water sampling needs. Existing two-track roads, where
available, will be used for access to the well sites. Care shall be taken to prevent more than incidental, temporaty impacts
due to travel by vehicle, foot, ATV, etc. All gates will remain closed and any damage to fences will be repaired. Renewal
or termination of this agreement may be made in writing by either the Owner or the Agency.

A reasonable attempt will be made to contact the Owner or designated Repmsematlve approximately one (1) week prior ta
accessing the property

OWNER: Philp Sheep Co.
OWNER'S REPRESENTATIVE: (Zoqaéa% P,&ga» DATE: 03/13/2019
WITNESS: DATE: 03/13/2019

OWNER'S REPRESENTATIVE NAME AND MAILING ADDRESS:
Ms. Elizabeth Philp, 313 S. Hidden Valley Road, Shoshoni, WY 82649-8631
TELEPHONE: 307-856-6102

LOQD Consulia

DATE: 3-/2~17

*A copy of the signing representative's authorization must be attached to this form.
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APPENDIX B1
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ANC URANIUM MILL TAILINGS SITE REPORT OF ENGINEERING EVALUATION / COST ANALYSIS AND

PRIORITIZATION OF RECLAMATION ACTIVITIES
e e e

Table 7.1 Reclamation Tasks in Order of Priority

Priority 1 Place 3 feet of Fill on TP-1 and Seed (Base Case)
Priority 2 Place 5 feet of Fill on TP-1 and Seed (Alternate Bid)
Priority 3 Cut Northwest Diversion

Priority 4 Cut Northeast Diversion

Priority 5 Willow Springs Draw Repair

Priority 6 Cut South Diversion

Priority 7 Campsite Draw Repair

Priority 8 Complete 1 through 7

Priority 9 Complete NRC Reclamation (clay cap and total of 10 feet of cover)
Priority 10 Windblown Tailings Delineation and Cleanup
Priority 11 Rebuild Tailings Cover at TP-2

Table 7.2 What Could be Accomplished with Remaining Funds (Approximately $635,000)*

1 | Limited Cover Material Suitability Investigation and Reporting ($45,000)

2 | Address Permit Boundary Issue (BLM, Fremont County) ($10,000)

3 | Design (Plans and Specifications) TP-1 cover ($60,000)

4 | Geotechnical Investigations (Compaction Testing) ($10,000)

5a | Construction Management ($60,000)

5b | Surveying ($10,000)

6 | Placement of 3 feet (Base Option) of Cover on Top of TP-1 and Seed the Cover ($427,350)
i.  Mob/Demob $30,000

ii. 135,000 CY fill at $2.30 per CY = $310,500 (Base Case)

fif. Drainage improvements (Force Account) $30,000

iv. Fertilization (27 acres) @ $1,000 per acre $27,000

v. Seeding (27 acres) @ $550 per acre $14,850

vi. Fencing at $15,000

6a | Placement of 5 feet (Alternate Bid) of Cover on Top of TP-1 and Seed the Cover ($427,350)
i.  Mob/Demob $30,000

if. 225,000 CY fill at $1.50 per CY = $337,500 (Alternative Bid)

fif. Drainage improvements (Force Account) $30,000

iv. Seeding (27 acres) @ $550 per acre $14,850

V. Fencing at $15,000

7 | Willow Springs Draw Repair (Available funds)

i Further evaluate rock source (WNI meetings)
ii. Address repair options
il Construction to the extent possible

8 | Groundwater Sampling and Investigations as Budget Allows

* Does not include unspent monies from Task Order 001 and 002 or future Title X reimbursements.

** The total cost of the first six tasks is $622,350. In the next Task Order to LA, these estimates will be refined to
account for any uncertainties in the field. The remainder of the available funds after accomplishing Tasks 1
through 6 will be used for Tasks 7 and 8.

]
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ANC URANIUM MILL TAILINGS SITE HEALTH AND SAFETY PLAN —TP-1 INTERIM STABILIZATION

1.0 INTRODUCTION

This document provides the Site Health and Safety Plan (HASP) prepared by Lidstone & Associates, a
Wenck Company (LA) for the American Nuclear Corporation (ANC) Uranium Mill Tailings Pond No. 1 {TP-1)
interim Stabilization Project, Wyoming Department of Environmental Quality/Land Quality Division (LQD)
Contract PS 0694. This HASP is designed to comply with the industrial health and safety standards and
requirements of applicable federal and state regulatory agencies. The objective of this HASP is to provide
a mechanism for establishing safe working conditions for LA and subcontractor personnel working at the
ANC site. The safety organization, procedures and protective equipment have been established based
upon an analysis of potential physical, biological, and radiological hazards. Specific hazard control
methodologies have been evaluated and selected to minimize the potential of accident, injury, and
exposure to any potentially hazardous situation.

For the purposes of this document and the related construction plans and specifications, the Owner is
Wyoming Department of Environmental Quality, Land Quality Division (DEQ/LQD). The Engineer is
Lidstone & Associates, a Wenck Company (LA) and/or Wenck. The Contractor is the corporate entity, his
employees and his subcontractors who complete the Work associated with the ANC project. The Work
will include the excavation, haul and placement (collectively known as the Material Movement) of all
cover materials as well as ancillary work such as revegetation, fencing, and construction of ancillary
drainage features. The Contractor will be under direct contract to the Engineer. The Engineer will be
under direct contract to the Owner (Wyoming Department of Environmental Quality).

Anticipated field activities covered by this HASP include excavation of mine overburden, Willow Springs
Draw sediment (wicking barrier material), and topsoil from various existing topsoil piles for placement
onto TP-1. As part of this interim stabilization project, surface water diversion channels and a retention
dam/reservoir will also be constructed. Training and safety procedures will be specific to hazards
involved with these types of activities being performed at a uranium mine site. This HASP is subject to
change if site conditions change and additional hazards are identified. The Project Manager and Project
Health and Safety Officer are authorized to modify the contents of this HASP to respond to changing site
conditions to ensure continued health and safety protection of project personnel.

1.1 Site Location and Description

The ANC Uranium Mill Tailings Site is located in the Gas Hills Uranium Mining District, eastern Fremont
County, Wyoming. The Site is approximately 45 miles east of Riverton and 70 miles west of Casper. The
site is licensed by the U.S. Nuclear Regulatory Commission (NRC) and encompasses approximately 550
acres of land. Of this total acreage, less than half was used for uranium mining and milling activities
between 1959 and 1981. Of the 550 total acres within the licensed area, approximately 140 acres
includes the decommissioned mill site and two tailings ponds that are in different stages of reclamation.
TP-1 encompasses approximately 40 acres, and Tailings Pond No. 2 (TP-2) encompasses approximately
120 acres. The mill was decommissioned, and the mill site reclaimed in 1989. TP-2 was reclaimed in the
late 1990Q’s. TP-1 was partially reclaimed in the late 1980’s and early 1990’s. The purpose of this project is
to provide interim stabilization and further reclamation of TP-1 by providing additional cover, which will
originate from nearby mine waste or overburden material, sand wicking barrier excavated from Willow
Springs draw and topsoil obtained from several nearby topsoil piles. The primary constituents of concern
from a health and safety standpoint are the low concentrations of natural uranium, radium-226 and its
daughter product radon-222 and thorium-230 which may be present within the overburden material.

e ————
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ANC URANIUM MILL TAILINGS SITE HEALTH AND SAFETY PLAN — TP-1 INTERIM STABILIZATION
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2.0 RESPONSIBLE PERSONNEL

Position Name
Project Manager Chris Lidstone
Project Health and Safety Officer Greg Steed
Field Supervisor Varies

Project Support Personnel Varies

All LA personnel must comply with this HASP during the performance of their work. LA will require the
contractor(s) to read and acknowledge (Appendix E.2) understanding of this HASP and incorporate it into
their health and safety plan. Each person is responsible for completing tasks safely and reporting any
unsafe acts or conditions to his/her supervisor and/or the Project Manager. No person may work in a
manner which conflicts with these HASP procedures. Any person who continues to violate safety
procedures after being duly warned and informed will be dismissed from the project.

The Project Manager and Field Supervisor, together with the construction contractor project
supervisor(s), will be responsible for monitoring the execution of safe work practices and the provisions
of this Plan. These personnel are also responsible for knowing the provisions of the plan, communicating
plan requirements to workers under their supervision and to site visitors, and for enforcing the plan.

The LA Project Manager or designee is responsible for:

» Conducting on-site safety orientation for subcontractors, including the procedures within this
HASP.

» Conducting safety inspections of work activities to ensure compliance with this HASP.

» Maintaining required health and safety documents and records.

In Case of an On-Site Visit by any Regulatory Agency (eg., OSHA, BLM or the State Mine Inspector), the
Project Manager and Health and Safety Officer must be notified as soon as possible. The Field Supervisor
will notify the Project Manager that an agency inspector is on the jobsite. It is the responsibility of all site
personnel to be informed of all pertinent regulations, employees’ rights and responsibilities under the
law, and to make the inspector’s visit on the jobsite as pleasant and productive as possible.

Since cell phone coverage is limited in the Gas Hills, LA requires that the Field Supervisor contact the
Project Manager or designee each evening to ensure that all field personnel have safely returned from
the field. A similar protocol requires that all subcontractors inform LA of their proposed field schedule in
advance of their work. Contact can be by cell phone, text message or email. if contact is not made, a
search and rescue effort will be deployed. Emergency contact numbers are provided in Section 4.1 and
Attachment F of this HASP.

3.0 PREPARATION FOR TRAVEL

Prior to embarking on any field work, the Project Manager shall ensure that all field personnel and
subcontractors are aware of current weather and road conditions. LA endeavors to ensure that all
company vehicles are equipped with emergency equipment including, but not limited to, jacks, spare
tires, shovel, flashlights, extra batteries, matches, emergency flares, rope, garbage bags, first aid kit, and
sand bag(s). Kits containing these items will also be provided for use in rental vehicles. If using a rental

car, or if your company vehicle is missing any of the above equipment, contact Pam Sanders or any other
administrative personnel to ensure that adequate safety equipment is obtained before departing for the
e
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ANC URANIUM MILL TAILINGS SITE HEALTH AND SAFETY PLAN — TP-1 INTERIM STABILIZATION
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field. ltems should not be removed from company vehicles for use in rental vehicles. While in the field, if
there is concern about the adequacy or the type of emergency equipment in the field vehicle, each LA
employee is responsible for, and is authorized to, purchase said emergency equipment at any local store.
Given the personal nature of certain types of equipment, each employee shall provide their own sleeping
bag, spare blanket, water, extra food, and/or similar personal emergency equipment prior to embarking
to the field. Be aware that hypothermia (lowering of body temperature) or hyperthermia (heat
exhaustion) is the greatest danger faced by most of our employees during field work in remote areas.
Always stay calm in an emergency situation and stay warm (or cool) and well hydrated. Never go into
remote areas without a full fuel tank and investigate all stream or drainage “crossings” on foot before you
travel forward with the vehicle. Appropriate clothing for anticipated field conditions and a change of
clothing should always accompany each person to a remote field location. Always take adequate maps
that cover or address the field area location and all travel routes.

Should it be determined that the vehicle tires, windshield wipers, fluids, etc. are inadequate for the
conditions to which the vehicle and employee will encounter, the employee is responsible for upgrading
or replacing said equipment. Employees will be reimbursed for such upgrades or replacements. Upon
returning all vehicles, company or rental, the employee must (1) fill the fuel tank and (2) report all
problems or missing safety equipment, etc. to Pam Sanders or any other administrative personnel.
Administrative personnel are responsibie for making sure that Pam Sanders and, if necessary, Chris
Lidstone are notified.

4.0 EMERGENCY PROCEDURES

4.1 Emergency Contact Information
Police/Fire/Ambulance: 911; other contact numbers include:

» Fremont County Sheriff’s Office: 307-857-3600

» Fremont County Fire District: 307-857-3030 or 307-856-5410
» USBLM Cody Interagency Dispatch Center: 307-578-5740

» Fremont County Ambulance: 307-857-3669

> Air Ambulance: 941-639-7855

Hospital: Sage West Health Care — Riverton (Formerly Riverton Memorial Hospital)

2100 W. Sunset Drive, Riverton, WY 82501
307-856-4161 {General) 307-857-3420 (ER)

A map showing the hospital location is provided in Attachment F.

Project Manager: Chris Lidstone - 970-420-5257 (cell)
Health and Safety Officer: Greg Steed 970-819-1783 (cell)
LA Office: 970-223-4705

4.2 Reporting of Injuries/llinesses

Any person who becomes ill or injured on site should be assessed for severity, and administered first aid,
as necessary, prior to transport to any medical facility. All injuries and illnesses must be immediately
reported to the Project Manager and/or the Health and Safety Officer at the phone numbers provided in
Section 4.1 above. A “Notice of Injury Report" is required to be written as soon as possible after an injury
or illness occurs, even if medical treatment is not required. The report should be made at or near the
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time of the injury/illness but at a minimum on the same day of the injury/iliness. Relevant information
pertaining to the injury/iliness should be provided to the Project Manager and the Health and Safety
Officer who will make the report to company management. The report should include, but not be limited
to, the following information:

> How the injury/illness occurred.

» What they were doing at the time.

» Who they were working with at the time.

» When and where it occurred.

» Other pertinent information that will aid in the investigation of the injury/illness.

Failure to report an injury/iliness immediately {meaning at or near the time of the injury/iliness and on
the same day of occurrence) is a violation of this HASP.

If the injured individual has been taken to the hospital, the Field Supervisor or the Health and Safety
Officer shall notify the Project Manager as soon as possible. Statements from witnesses shall be taken.
Statements are to be signed by witnesses and should include the time and date. Photographs should be
taken of the area where the incident occurred and any other areas or equipment relevant to the
injury/iliness. Management will assist in the investigation. The completed “Notice of Injury Report” will be
sent to the Project Manager.

4.3 Fire or Explosion

In the event of a fire or explosion, the local fire department should be notified immediately. Since most of
the Project lands are public lands administered by the BLM, the BLM fire dispatcher located in the Cody
Field Office should also be notified at the number provided in Section 4.1 and in Attachment F. If it is safe
to do so, site personnel may use available firefighting equipment to control or extinguish the fire and
remove or isolate any flammable materials that may contribute to the fire. If fighting the fire is not safe,
all personnel should move upwind to a safe distance away from the fire and await arrival of the
firefighting team.

4.4 Spills or Leaks

During the site work, the most likely spills or leaks will be oil, grease or other petrochemicals leaking or
spilling from construction equipment, and associated light duty trucks. To minimize the impact of
potential spills and leaks, at least the following shall be performed at the site:

> Construction equipment and other site vehicles shall be inspected daily, and any oil leaks
shall be identified and repaired immediately.

» Spill containment and cleanup materials, such as drip pans, absorbent cloths, dams, etc., will
be readily available at the site.

» Al petrochemicals shall be stored in approved containers.

In the event of a leak or spill, construction activities will be suspended until the spill has been cleaned up
and the leaking equipment repaired. The Project Manager or Health and Safety Officer will be notified of
the spill and any containment and recovery actions that were necessary to effect cleanup of the area. The
Project Manager and/or the Health and Safety Officer will determine if the spill needs to be reported as a
hazardous materials release.
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4.5 Emergency Equipment
Each LA field or rental vehicle will contain, at a minimum, the following emergency equipment:

» First aid kit, including a snake bite kit;
> Shovel; and
» Fire extinguisher.

Other safety equipment may be required as determined by site conditions and described in section 3.0 of
this HASP.

4.6 Basic First Aid Procedures

4.6.1 Shock
Symptoms can include cold sweat, weakness, irregular breathing, chills, pale or bluish lips and finger nails,
rapid weak pulse, and nausea.

First aid consists of the following:

> Call 911 or seek medical help immediately;

> While waiting for medical help:
o Do not give victim anything to eat or drink.
o Layvictim on back, but do not move if a neck or back injury is suspected.
o If vomiting or severe injury to the lower jaw or face is present, move person to their side

and be sure person is getting adequate air.
o Keep person warm using blankets or clothes, but do not over heat.
o Raise person'’s feet and legs with a pillow if it does not cause pain.

4.6.2 Bleeding and Wounds
First aid consists of the following:

> Place a clean cloth or gauze and gloved hand over the wound; apply firm, steady pressure for at
least 5 minutes.

» Call 911 or other emergency personnel if bleeding is severe.
> Elevate an injured arm or leg above the level of the victim's heart if practical.

> When bleeding stops, secure the cloth with a bandage. Do not lift the cloth from the wound to
check if bleeding has stopped. Be sure the bandage is not too tight—it may cut off circulation.

> Check the victim for shock.

Never use a tourniquet unless you cannot control the bleeding. Tourniquets may result in subsequent
medical amputation.

4.6.3 Burns
Chemical or compressed gas burns

> Use adrench hose, emergency shower or eyewash, or bottled water for at least 15 minutes to
rinse away all traces of chemicals while removing any contaminated clothing from the victim.

> Cover the burn loosely with a clean, dry cloth or special burn dressing.
e —

Lidstone & Associates, a Wenck Company Page 5
November 2017




ANC URANIUM MILL TAILINGS SITE HEALTH AND SAFETY PLAN —TP-1 INTERIM STABILIZATION

e ——————— - — ]
» Check the victim for shock.
» Call 911 or seek medical attention as soon as possible.

Heat or electrical burns

> If necessary, use water to stop actual burning of skin.

» If the skin is not broken, submerse the burned area under cool running water, or gently apply a
cool compress untit pain is relieved. Bandage with a clean, dry cloth.

» Do not break a blister if one forms.
> Do not apply ointments or creams.

> If skin is broken, or if burns are severe:

o Call 911 or other emergency personnel;

o Do not clean the wound or remove embedded clothing;
o Coverthe burn loosely with a clean, dry cloth; and

o Expect shock and treat accordingly.

4.6.4 Choking (Persons over one year of age)

If the victim can speak or cough forcibly and is getting sufficient air, do not interfere with his/her
attempts to cough the obstruction from the throat. If the victim cannot speak or is not getting sufficient
air, have someone call 911 while you perform abdominal thrusts.

» Stand directly behind the victim and wrap your arms around the stomach.

» Make a fist with one hand and place that fist just above the navel and well below the ribs, with
the thumb and forefinger side toward you.

> Grasp this fist with the other hand and pull it quickly toward you with an inward and slightly
upward thrust. Repeat if necessary.

If the victim becomes unconscious:

» Lay the victim on their back.

» If the object that is blocking the airway is visible, reach a finger into the victim's mouth (along the
inside of the cheek) and try to sweep the obstruction out of the victim's throat, being careful not
to push the object deeper into the victim’s airway.

» Evenif this is not successful, attempt rescue breathing.

» If the victim is still not breathing or moving, begin chest compressions (CPR).

4.6.5 Electrical Shock

The danger from an electrical shock depends on the type of current, how high the voltage is, how the
current passed through the body, the person’s overall health and how quickly medical treatment is
provided. An electrical shock may cause burns, or it may leave no visible mark on the skin. In either case,
an electrical current passing through the body can cause internal damage, cardiac arrest, or other injury.
Under certain circumstances, even a small amount of electricity can be fatal.

> Do not touch the victim until electrical contact is breken.

> If possible, unplug or switch off the source of electricity.
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» Any person who has been injured by contact with electricity should be seen by a doctor as soon
as possible.
» Do not move a person with an electrical injury unless the person is in immediate danger.
» Call 911 or seek medical attention immediately if the victim experiences any of the following:
o Severe burns
o Confusion
o Difficulty breathing
o Heartrhythm problems
o Cardiac arrest
o Muscle pain and contraction
o Seizures
o Loss of consciousness
» Begin CPR if the victim shows no signs of circulation, such as breathing, coughing or movement.
» Keep the victim warm
» Cover any burned areas with sterile gauze bandage, or a clean lintless cloth.
4.6.6 Eye Injury
Chemical
> Callo11
» Hold the eyelids apart and flush the eyeball with lukewarm water for at least 15-30 minutes. Be
careful not to let runoff water flow into the other eye.
» Do not bandage the eye.

Blow to the Eye

>
>
>

Apply a cold compress to the eye, but do not put pressure on the eye.
Provide Tylenol or ibuprofen for pain.

[f there is bruising, bleeding, change in vision, or pain when the eye moves, seek immediate
medical assistance.

Cut, scratch or embedded object

>

VVVY

4.6.7

Do not rub the eye.

Pull the upper lid down and blink repeatedly.

If particle is still there, flush with clean water.

If flushing does not help, close eye, bandage it lightly.
Seek medical assistance.

Fainting
Lay the victim down on their back and make sure they have plenty of fresh air.
Reassure the victim and apply a cold compress to the forehead.

If the victim vomits, roll the victim on his/her side and keep the windpipe clear.

]
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» Transport victim to a medical facility emergency room. Note that fainting victims typically regain
consciousness almost immediately. If this does not happen, the victim could be in serious danger and
you should call 911 as soon as possible.

4.6.8 Dehydration

» Formild dehydration, replace lost body fluids with water, juice or sports drinks; for severe
dehydration, encourage fluid intake and transport to medical facility emergency room.

4.6.9 Heat Exhaustion
» Move the victim to a cool or shady area, provide cool water or other non-alcoholic or non-
caffeinated fluids, cool skin with wet compresses or spray with water, and have the person rest
for the remainder of the day; if symptoms get worse or nausea and/or vomiting occurs, call 911
and transport the victim to a medical facility emergency room.

4.6.10 Heat Stroke

Heat stroke can be life threatening. Symptoms can include a body temperature of 105°F or higher; dry, hot,
flushed skin; rapid pulse; unconsciousness; and lack of perspiration.

Call 911.

Get the victim out of the heat and into a cooler place.

Place the victim in the shock position, lying on the back with feet up.

Remove or loosen the victim's clothing.

Cool the victim by fanning and applying cloth-wrapped cold packs or wet towels.
Treat for shock.

VVVVVY

4.6.11 Hypothermia

Hypothermia can be life threatening. Symptoms include lower than normal body temperature, shivering,
apathy, disorientation, drowsiness, and eventually, unconsciousness.

» Callo11.

» Immediately move the victim into the best available nearby shelter.

» Get the victim out of wet clothes and replace with dry clothes, sleeping bag or blankets.
» Have the victim drink a warm, sweet, non-alcoholic beverage, if possible.

4.6.12 Unconsciousness
» Determine responsiveness by gently tapping the victim's shoulder and asking, "Are you okay?"

» Ifthere is no response, shout "Help!" and look for a medical alert tag on the victim's neck or
wrist.

> If the victim is not breathing and has no pulse, begin CPR.

» Call 911 and transport to medical facility as soon as possible.

4.7 \Work Limitations

> In high ambient temperatures, follow heat exhaustion precautions including: Provide plenty of
cool water and electrolytes; remove protective clothing during breaks; check resting pulse and
increase number of breaks if pulse does not return to normal during work breaks.

> Sunand wind exposure may result in dehydration; apply sunscreen to exposed skin and drink
adequate non-caffeinated fluids throughout the work day.

- ]
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v

5.0

In low ambient temperatures (<32°F), follow hypothermia precautions.

Work may progress only during daylight hours or under conditions of adequate lighting. Where
night work or remote work is required, adequate personal protection, including “Buddy
Notification” is required. Never leave a remote site without first notifying your “buddy”. Before
leaving any site after dark, ensure that all personnel are accounted for.

Basic Safety Rules

Compliance with applicable federal, state, county and city regulations, and clientand company
safety rules is mandatory.

Clothing must provide adequate protection to the body. Shorts and sandals are not allowed in the
field. Professional clothing will be required at all times on an LA job.

All personnel will be required to attend safety meetings as stipulated by project requirements to
meet OSHA safety standards.

Firearms, alcoholic beverages or illegal drugs are not allowed on project sites or in company
vehicles at any time.

Housekeeping shall be an integral part of every job. Subcontractor supervisors and LA employees
are responsible for keeping the project site clean and hazard-free.

Drinking water containers are to be used for drinking water and ice only.
“Horseplay" on the jobsite is strictly prohibited.

The jobsite speed limit, where posted, shall be adhered to with no exceptions. Employees must
be sitting down inside the truck when the vehicle is in motion with seatbelts securely fastened.
Riding in the bed or on the tailgate of @ moving truck or SUV is not allowed.

Report all unsafe conditions to your supervisor, the Project Manager and/or the Health and
Safety officer.

All floor openings or excavations must be barricaded on all sides to ensure employees are aware
of the hazards.

Warning signs, barricades, and tags will be used to the fullest extent possible and shall be obeyed.

All waste materials recovered during the stabilization project will be disposed of onsite, except
trash items brought onsite by workers, such as food containers, paper, etc.

HAZARDS

The types of hazards that may be encountered at the site during the project include biological and physical
hazards, including radiological hazards. Common physical hazards associated with large earth moving
construction projects include, but are not limited to, those related to light construction, such as slip-trip-fall
hazards associated with the field environment, hot or cold weather, sun and wind exposure, and noise and
dust from heavy equipment. Mechanical hazards include, but are not limited to, sudden equipment
movement, swinging backhoe booms, snapping cables and loss of hydraulics. Biological hazards include biting
insects, ticks, spiders, and poisonous snakes. Radiological hazards include the potential for low concentrations
of natural uranium, radium-226 and associated daughter products, in soils.
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5.1 Hazard Protection

5.1.1 Physical Hazards

Temperature Extremes: Construction workers may be exposed to heat, cold and the sun. Too much heat
or cold, especially if combined with high humidity or high winds, can harm a worker’s health and interfere
with work productivity. Hot, humid conditions can cause heat exhaustion, cramps and fainting. Working in
very cold conditions can result in chapped skin, hypothermia and frost-bite.

To protect against heat related illnesses, drink small amounts of water frequently, wear light colored,
loose fitting clothing, take frequent short breaks in cool shade, and avoid caffeine or large quantities of
sugar.

To protect against cold related illnesses, wear several layers of clothing rather than one thick layer, wear
gloves and a warm hat or a warm liner under the hard hat, wear warm footwear with one or two pairs of warm
socks, wear a scarf or face mask in cold, windy weather, and take frequent short breaks in a warm shelter.

Sun/Wind Exposure: To avoid over exposure to the sun and wind, use sun screen with a protection factor
of at least 30 and long-sleeved shirts and long pants. When not in a hard hat area, wearing a large
brimmed hat will help protect the neck, ears, eyes, forehead, nose, and scalp from sun exposure. Wear
UV-absorbent eye protection.

Slips, Trips and Falls: Keep the construction staging area(s) and associated work and storage areas as clean
and free of tripping hazards as possible. Sturdy water-resistant boots should be worn when working
under wet or muddy conditions. While walking, be alert and observe terrain and tripping hazards, such as
hoses, sagebrush, etc. to minimize slips, trips, and falls. Wearing long pants and long-sleeved shirts will
prevent abrasion in the event of a slip, trip or fall.

Lifting: Always use proper lifting techniques when lifting objects from the ground, back of a vehicle, etc. Lifting
of heavy items should be performed by more than one person. Proper gloves should be used to avoid hand
injuries. Where the risk of handling sharp items occurs, cut resistant gloves shall be worn.

Noise: Exposure to continuous high noise levels or short-duration, impact type noise can lead to temporary or
permanent hearing loss. Staying away from noise sources and wearing proper hearing protection can control
the effects of noise exposure. Ear protection (ear plugs or ear muffs) is required for all site personnel when
working in close proximity to operating heavy equipment (eg., scrapers, dozers, etc.) or other loud operating
equipment for extended periods of time.

Heavy Equipment: Work in or around heavy equipment presents several hazards, including the potential for
being struck by the equipment or falling materials. Prior to entering the work area, all personnel shall review
the work plan, including the equipment being used, and the operating sequence. The risk of injury is reduced
by staying clear of operating equipment, being observant of work activities, wearing appropriate protective
equipment (eg., hard hat, hard toed boots, eye, and ear protection) and making the equipment operator
aware of your presence before approaching. All site personnel shall wear high visibility vests at all times.

Summer Storms: If thunder or lightning is heard or seen, construction equipment should be shut down,
and all personnel seek shelter until the threat of lightning strikes passes.

Radiological Hazards: The proposed TP-1 stabilization activities will not involve the movement of any
tailings within the existing pile and, as such, will be more akin to a mine reclamation project than a mill
decommissioning project. The only material moved at the site will consist of mine overburden or soils
containing mine spoil and perhaps some windblown 11e2 byproduct material. It should be noted that the
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majority of the proposed borrow area is upwind of TP-1 and TP-2 and significant amounts of windblown
11e2 material are not anticipated. Therefore, LA will be managing the stabilization activities as a mine
reclamation project. The mine overburden spoils that will be used and those that currently overlie the tailings
within TP-1 (specifically the existing TP-1 cover material) may contain low concentrations of natural uranium
and radium-226. Although the hazard is considered low, appropriate cautionary measures will be employed
when working around the overburden material. Dust suppression using adequate quantities of water or other
approved dust suppression materials and methods, will be required of the Contractor during the excavation,
transportation and placement of material. The Engineer will monitor dust and dust control measures to ensure
that airborne dust emissions will be minimized. Dust suppression will be required on all access and haul roads,
on the overburden stockpile and on TP-1 during all earth moving activities. If dusty conditions occur, the
Contractor will be required to use dust masks to prevent inhalation of dust or will be required to shut down
operations. Protective eyewear, long-sleeved shirts and long pants will be required to prevent excessive
contact of material on exposed skin. Kevlar coveralls, respirators and latex, rubber or nitrile gloves may be
required as an additional layer of protection. All field personnel will be required to clean hands and face with
soap and water or waterless cleaner prior to eating, drinking or tobacco use and prior to leaving the site each
day. The Contractor will be required to wash all equipment prior to entering the site at the beginning of the
project and at the end of the project or prior to any equipment leaving the site. The equipment washing prior
to leaving the site will be performed at a dedicated area at the site. Additionally, the Owner (DEQ/LQD) will
scan all equipment for radioactive contamination prior to use at the site and prior to leaving the site.
Equipment used for this purpose will include: a Ludlum Model 2224-1 alpha/beta ratemeter/scaler attached to
a Ludlum Model 43-93 alpha/beta detector, or equivalent equipment; and a Model 19 MicroR Ratemeter, or
equivalent equipment.

During the first two days of construction activities and during the time period that open areas of tailings
material are being covered, LQD will monitor personnel skin and clothing for alpha contamination using a
Ludlum Model 2224-1 alpha/beta ratemeter/scaler attached to a Ludlum Model 43-93 alpha/beta detector, or
equivalent equipment.

5.1.2 Biological Hazards

Snakes and Stinging Insects: Rattlesnakes are commonly found in the Gas Hills during the spring and
summer months. Personnel should be constantly vigilant in the field to avoid contact with snakes. A snake
bite kit should be maintained in each field vehicle first aid kit. Heavy long pants and boot extenders will
help in prevention of snake bites. Long-sleeved shirts and long pants that fit tightly around the boots will
help prevent stings from insects. Use of insect repellant will also be helpful. Personnel should check
exposed skin for ticks prior to leaving the site each day. Personnel with allergies to insects should be
identified and ensure that appropriate emergency treatment is available.

Poisonous Plants: Poisonous plants, such as poison ivy, stinging nettle, etc. are not common in the Gas
Hills. However, use of long-sleeved shirts and long pants will minimize contact with brush and other plant
material that could cause abrasion or allergic reaction. Personnel with allergies to certain plants should be
identified and ensure that appropriate emergency treatment is available.

Noxious Weeds: Noxious weeds, such as Russian thistle, are common in Wyoming and are invasive in
areas where the surface soils have been disturbed. To prevent the introduction of noxious or other
varieties of invasive weeds, the Contractor will be required to steam clean all field equipment prior to
entering the site.
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ATTACHMENT A
JOB SAFETY CHECKLIST

" The following Job Safety Checklist has been condensed and edited from the Occupational Safety and

Health Act, Part 1926, Construction Safety and Health Regulations.

A. Safety Rules

Adequate clothing for site and field conditions. Spare clothing and water available.
Hard toed work shoes worn. Sunscreen, hard hats and eye/ear protection as required.
Contractor’s personnel hold safety meetings as indicated by project requirements

in accordance with OSHA Safety standards.

Work areas safe and clean.

No use of alcoholic beverages or controlled substances.

B. Recordkeeping

Safety meeting sign-in logs maintained in a folder.
Report all problems with LA vehicle safety equipment or vehicle to LA office.

C. Housekeeping and Sanitation

D. First Aid

General neatness.

Regular disposal of trash.

Passageways, driveways, and walkways ciear.
Adequate lighting.

Oil and grease removed.

Waste containers provided and used.
Adequate supply of drinking water.

First aid kits with supplies and equipment.
Injuries promptly and properly treated and reported:

E. Personal Protective Equipment

F. Motor Vehicles

Hard hats, safety glasses, and steel toed boots.
Hearing protection, when warranted.
Safety vests, when warranted.

Fully equipped as discussed in Section 3.0.
Seat belts worn at all times.

G. Material Storage and Handling

Material at least 2 feet from edge of excavation site.

Proper temperature and moisture levels for safe storage of materials to prevent
deterioration or volatile hazards within the storage area.

Inventory maintained and inspected frequently.

Proper protective gear worn when handling chemicals.
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ATTACHMENT B
SAFETY EQUIPMENT CHECKLIST

The following is a list of Safety Equipment that should be available at the job site, if required, or available
from the Project Manager or Health and Safety Officer at all times. Equipment should be checked at
intervals in accordance with the applicable OSHA Safety Standards to ensure that all required equipment
is present and in good condition.

Safety goggles, shields, and glasses.

Hearing protection.

Shovel.

Hard hats and steel toed boots.

Fire extinguishers (properly charged).

First aid kit (check list inside kit).

Trash bags.

Site HASP provided to and reviewed with all site personnel.

Adequate maps of area and navigation devices as necessary.

Personal equipment: sleeping bag, spare clothing, head protection, food, water, etc.
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ATTACHMENT C

SAFETY MEETING REPORT

A Safety Meeting Report is signed to indicate attendance and understanding. The form has room for
employees of the Engineer, the Contractor, the Owner and all subcontractor personnel to sign after
attending the scheduled safety meetings. This form shall be filled out for each jobsite safety meeting that
is held. After completion of the form, make a copy to maintain at the jobsite and return the signed

original copy to the Engineer.

Safety Meeting Date:

Topic:

Safety Meeting Conducted By:

Employee Name {PRINTED) Employee Signature

Job Title

e =
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Employee Name (PRINTED)

Employee Signature

Job Title
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ATTACHMENT D
DRUG AND ALCOHOL POLICY

Engineer is committed to providing a workplace which is free from drug and alcohol abuse. We are
concerned about the wellbeing of our employees whose drug or alcohol dependency may affect their job
performance, job safety, the safety and the wellbeing of their co-workers and the expectations of our
clients. To ensure the fulfillment of these goals, Engineer has adopted the following policy:

Engineer prohibits drug and alcohol abuse on the part of all employees. Reporting to the work
place, driving a company vehicle or reporting to the premises of any client under the influence of
alcohol or any controlled substance is strictly prohibited. The only exception will be for a controlled
substance prescribed for the employee by the employee’s physician. In order to meet specific rules
and requirements by some of our clients we have enacted a specific drug testing policy. It will
apply directly to all employees who work or anticipate working with a client that requires testing
forillegal drugs and controlled substances in advance of working on the job site. It will also be
required should an accident occur at a job site or in transit to or from a job site as determined by
Management or on a “cause” basis.

The drug testing can be carried out at CONCENTRA Medical Center located at 2620 E. Prospect
Road, Suite 160, Fort Collins, CO 80520, Phone- 970-221-5811.
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ATTACHMENT E.1
EMPLOYEE ACKNOWLEDGMENT

| state that | have attended the safety orientation and have received and read a copy of the Lidstone &
Associates, a Wenck Company (the Engineer) site specific HASP for the ANC Tailings Site Soils Investigation
Project. | understand the hazards and controls associated with this work and will implement the controls
as indicated. | will inform my supervisor and the Project Manager if there are changes to the hazards or if
controls appear to be inadeqguate.

| further state that | understand the requirements contained in this HASP and acknowledge that
compliance with this HASP is a condition of employment. If [ violate the HASP or fail to report an accident
or injury to my supervisor immediately, | understand that | am subject to termination, in accordance with
company policy.

EMPLOYEE SIGNATURE

DATE

SIGNATURE (Responsible Person)

DATE

cc: Supervisor
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ATTACHMENT E.2
CONTRACTOR ACKNOWLEDGMENT

| state that | have attended the safety orientation and have received and read a copy of the Engineer’s
(Lidstone & Associates, a Wenck Company) site specific HASP for the ANC Tailings Site Soils Investigation
Project. | understand the hazards and controls associated with this work and will implement the controls
as indicated. | will inform my supervisor and the Project Manager if there are changes to the hazards or if
controls appear to be inadequate.

| further state that | understand the requirements contained in this HASP and the site-specific HASP of the
Contractor. | acknowledge that compliance with this HASP and any other HASP is a condition of working
on this site. If | violate this HASP, my employer’s HASP or fail to report an accident or injury to my
supervisor immediately, | understand that | am subject to termination, in accordance with the Engineer’s
or the Contractor’s policy.

CONTRACTOR SIGNATURE

DATE

SIGNATURE (Responsible Person)

DATE

cc: Supervisor

- ]
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ATTACHMENT F
EMERGENCY CONTACT INFORMATION
AND
NEAREST HOSPITAL LOCATION AND DIRECTIONS

Emergency Contact Information

Police/Fire/Ambulance: 911; other contact numbers include:
Fremont County Sheriff’s Office: 307-857-3600
Fremont County Fire District: 307-857-3030 or 307-856-5410
US BLM Cody Interagency Dispatch Center: 307-578-5740
Fremont County Ambulance: 307-857-3669
Air Ambulance: 941-639-7855

Hospital: Sage West Health Care — Riverton {Formerly Riverton Memorial Hospital)
2100 W. Sunset Drive
Riverton, WY 82501
307-856-4161 {General) 307-857-3420 (ER)

Map (see next page) and Driving Directions to Sage West Health Care: WY Hwy 136 west to WY Hwy 789,
turn right onto Hwy 789 N, turn left onto E Main St., turn right onto College View Dr., take the 3™ right
onto W Sunset Dr., Sage West Health Care facility is on the left.

Project Manager: Chris Lidstone ~ 970-420-5257 (cell)
Health and Safety Officer: Greg Steed 970-819-1783 (cell)
LA Office: 970-223-4705

Lidstone & Associates, a Wenck Company Page F-1
November 2017



DESIGN MEMORANDUM

APPENDIX B3



i - ‘/';\;u:ﬂmrd
Technical 'W'\\jfﬁb

Memo i

Lidstone and RAssociates - A Wenek Campany

To: Dominick Orlando, USNRC
Muthu Kuchanur, PE, PhD, Wyoming DEQ

From: Chris Lidstone, Marty Jones, Zack Billingsley, Paul Hildenbrand
Date: October 2, 2017

Subject: ANC Tailings Pond #1 Interim Stabilization Plan Design Memorandum

1.0 Introduction

The results of the Task Order# 002 (TO-2) report was submitted to the Nuclear Regulatory
Commission (NRC) in August 2016, The NRC staff has reviewed the Task Order # 002
engineering evaluation/cost analysis reports. Based on the recommendations of the Task
Order # 002 report and the Wyoming Department of Environmental Quality, Land Quality
Division’s (WDEQ) request to revise the Confirmatory Order, the Confirmatory Order was
modified to state, “"Using the funds remaining from the forfeited reclamation bond, the
WDEQ shall perform engineering and reclamation activities to temporarily stabilize the
tailings ponds and provide surface diversions.”. In a letter dated November 4, 2016, the
WDEQ/LQD has accepted this modified Confirmatory Order. With concurrence from the NRC,
the WDEQ/LQD issued Task Order # 003 (TO-3) dated March 21, 2017.

The primary purpose of (TO-3) was to complete the engineering design work for covering |
TP-1 and for the construction of diversion channels around TP-1. The work included . |
sampling of the overburden stockpile, sampling and suitability evaluation of the material |
within Willow Springs Draw (Wicking Barrier) and identification, surveying and review of

various topsoil stockpiles to determine their radiological and chemical suitability for use as

cover material. Based on site investigations, suitable material quality and quantity analysis,

and estimated construction costs, the proposed design calls for an average cover thickness

of 3.25 feet to be placed on TP-1. The engineering analysis shows that this cover will allow

successful revegetation and as such will address geomorphic stability and provide an interim

cover until additional funding is available for permanent closure of the site. The proposed

design will address long term stabilization of TP-1 and minimize adverse impacts to the

environment and public health and safety. The remainder of this memorandum provides a

summary of TO-3 activities that resulted in the current proposed interim stabilization plan.

2.0 Material Suitability

2.1 Topsoil

The materials suitability investigation included identification and sampling of topsoil
stockpiles, overburden spoils material and the sandy channel material in Willow Springs
Draw. Additionally, the existing TP-1 cover and the surface of the overburden borrow area
was surveyed for radioactivity using a handheld gamma scintillation instrument (MicroR
meter).

A total of 11 topsoil stockpiles were identified during site investigations, of which 9 will be
used for the TP-1 Cover (Figure 1). These stockpiles were surveyed to provide accurate
volumes, with the total volume of the available topsoil for the TP-1 cover equaling
approximately 50,700 cubic yards (CY). This should provide approximately 12 inches of
topsoil over the entire TP-1 area (approximately 36 acres). An additional 12 inches of

Lid»stone 8 Associates, a Wenck Company | 4025 Automation Way, Bldg. E | _!:ort (}ollinsl Cco 80525 ,
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growth medium of suitable material will underlie the topsoil. The results of the topsoil
sample analyses are provided in Table 1. The topsoil was compared to WDEQ Guideline 1
Criteria for topsoil suitability and was determined to meet the suitability criteria.

Table 1: Topsoil Results

Property/Constituent Result
Texture Sandy Loam
Sand 64%
Silt 23%
Clay 13%
pH 7.2
Organic Matter 1.30%
Available Potassium 162 ppm
Electrical Conductivity 0.42 dS/m
Nitrogen-Nitrate 5.9 ppm
Radium 226 5.8 + 0.3 pCi/g
Sodium Bicarbonate Phosphorus 17 ppm
Total 3050 Uranium 9 mg/Kg

An additional 34,000 CY of topsoil is available and can be used for future reclamation
activities, as needed, including reclamation of the borrow area.

2.2 Overburden

During the material suitability investigations, test pits ranging in depth from 8 to 13 feet
were excavated in the overburden material located to the south and west of TP-1. Each test
pit was logged to address lithology, mineralogy, radiometrics, and texture. Logging and
evaluation of material suitability was overseen by a licensed geologist. Overburden samples
were composited across the following intervals: 0-5 feet and 5-14 feet to compare the
differences in material suitability at variable depths. The samples were sent to an EPA
approved analytical laboratory and were analyzed for Radium-226, ABP, As, Se, and SAR.

Based on the WDEQ/LQD Guideline 1 suitability criteria, the majority of all samples met
Arsenic (<2.0 ppm), Selenium (<0.1 ppm), and Sodium Absorption Ratio (SAR) (0-10)
suitability, The pH (5.5 - 8.5) and Acid-Base Potential (>-5 t/1000t) criteria were typically
not met. The overburden material had an average acid-base potential (ABP) of -15.2
t/1000t and an average pH of 4.5, indicating highly acidic material and/or material which
will become acidic over time. Figure 2 and Figure 3 provide the results of the analysis for
pH and ABP at the variable depths. As shown in the figures, the deeper material proved to
be more suitable in terms of ABP and pH. Radium-226 analyses averaged 9.2 pCi/g, well
below the determined suitability limit of 20 pCi/g. Only three samples exceeded 20
pCi/g:TP2-1, TP3-2, and TP4-1. Field mixing and/or separation during excavation should be
adequate to maintain soil concentrations at less than 20 pCi/g.

2.3 Radiological Survey

The surface of the existing TP-1 cover and the proposed overburden borrow area were
surveyed during the site investigations using a handheld microR meter (Figure 4). The
existing TP-1 cover consists of approximately 1 to 2.5 feet of cover material, placed on top
of the tailings in 1988 by ANC. Since 1988, the existing cover has proven inadequate in
reducing the radon emanation to less than the acceptable level of 20 pCi/m?2S, as discussed
further in Section 3.0. The average background radiometric measurements recorded in
native material at a distance of approximately 2000 feet from TP-1, for shielded and
unshielded was 38 pR/hr and 50 pR/hr, respectively, which translates as a calculated range

2
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from 7.3 to 10.4 pC/gm. Data provided by ANC in 1988 indicated an average background
(unshielded) gamma exposure reading at one meter from the surface of 40 pR/hr and an
average background Radium-226 concentration of 4.27 pCi/g. Similar studies performed in
West and Central Gas Hills areas for Abandoned Mine Lands projects have resulted in similar
average background gamma exposure rates ranging from 8 to 11 pC/gm. Therefore, the
unshielded exposure rate determined above appears to be consistent with other historic
studies performed at the site and within the Gas Hills area.

Surface gamma measurements were taken at each of the overburden borrow area soil
sampling locations. These field measurements were compared to the Radium-226
concentrations measured by the laboratory to create the regression equation below:

Concentration (pCi/g) = 0.2608(Concentration (uR/hr)) —2.5771

Lab vs. Measured
= 180
g 160 y = 0.2608x - 2.5771
Q. o**
7 140 R? =0.9375 " @ 136
3 120 @171
€ 100 ® 0%
(Vo]
N 80
g 60
E 40
= 20
| 0
0 100 200 300 400 500 600 700
Field Gamma (MicroR/hr)

Using this regression equation, surface gamma readings measured in the overburden
borrow area and at TP-1 were converted to Radium-226 concentrations in pCi/g. Figure 4
shows the locations and results of the unshielded field gamma survey, while Figure 5
shows the calculated Radium-226 concentrations at each location. The average calculated
Radium-226 concentration for the overburden material using the regression equation are
7.3 pCi/g and 10.4 pCi/g for shielded and unshielded, respectively. It should be noted that
the average Radium-226 content reported by the laboratory was 9.6 pCi/g, which agrees
closely with the regression curve calculations. The calculated concentrations were used to
establish the suitability of overburden from the proposed borrow area and to characterize
the surficial radium content of existing cover material at TP-1. The NRC standards for
establishing the suitability of cover material with respect to Radium-226 are based on the
background concentration at the site + 5 pCi/g for the first 15 cm depth below surface and
background plus 15 pCi/g for each subsequent 15 cm depth. Using the unshielded value
above of 10.6 pCi /g, the near surface target for cover Radium-226 concentration is 15.6

pCi/g.

Based on the above, the surface gamma survey data supports the laboratory analytical data
used to determine that most of the overburden material is of suitable quality in terms of
Radium-226, particularly the material located in the northern half of the borrow area. The
surface gamma measurements collected from TP-1 were used in the development of design
plans for covering and revegetating TP-1.

3
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3.0 Reclamation Conceptual Plan

Initially, the cover design goal for TP-1 included a 5-foot thick cover including layers of
clean spoil material, wicking material, and topsoil. However, as earthwork unit prices and
required quantities were developed, it was determined that the remaining funding would
allow for only an additional 3.25 feet of cover. The current proposed cover plan, shown in
Detail 1, includes a 1-foot thick layer of unclassified fill (overburden) over the existing
2.0+/- feet of existing cover, followed by a 3-inch thick layer of wicking material, followed
by another 1-foot thick layer of unclassified material amended with lime to buffer the
potential for soil acidity. Finally, an approximate 1-foot thick layer of suitable topsoil will be
placed over the cover material, and the entire affected surface will be revegetated. The
purpose of the wicking layer (coarse textured imported layer) is to ensure vertical drainage
from the growth media layers (topsoil and amended overburden), while preventing capillary
rise and potential acidification of the upper layers.

Detail 1: TP-1 Proposed Cover Plan

ISR TS ey oo o
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The bottom layer of unclassified material will provide additional protection to the cover
material from radon emanation. A 2014 radon emanation study at TP-1, conducted by Oak
Ridge Associated universities for the NRC, indicated that with the existing cover (~2-3 feet
thick) the radon emanation from TP-1 averaged 32.3 pCi/m?2S, with a low of 2.1 pCi/m?S
and a high of 189.8 pCi/m?S. It is anticipated that the additional 3.25 feet of cover
thickness will reduce the average TP-1 radon emanation rate to less than 20 pCi/m?2S. The
sand moisture layer (wicking barrier) will provide protection for the bottom fill layer from
potential surface seepage that could cause mobilization of water through the tailings. The
wicking barrier, in combination with the unclassified fill layer above it, will allow a capillary
break to form due to the different hydraulic conductivities of the different materials. This
will restrict the flow of water, thereby minimizing the potential of water seepage into the
tailings. The top layer of unclassified fill has an average ABP of -7 t/1000 t, which will
require an amendment of lime to meet WDEQ Guideline 1 suitability standards. The lime will
be imported from Worland, Wyoming (waste product from the sugar beet processing
industry) and will be disked into the soil to provide a long-term buffer to future acidification.
The lime will be applied at the recommended ABP rate to ensure that there is sufficient
CaCOs to address future acid-turning potential. This will not only provide immediate support
(organic matter and porosity), but will ensure the long-term survival of the surface

4
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revegetation cover. Although approximately 1 foot of topsoil will be placed over the
unclassified fill layer, root depths for native vegetation in the Gas Hills can reach to 18-
inches below surface, meaning the layer below the topsoil must also be suitable for
vegetation growth.

4.0 Design Hydrology

The site hydrology was determined using the precipitation events from TO # 002 (Table 2)
and delineating the watersheds for the project area. A drainage plan was developed to
convey runoff around TP-1. This assumes not only existing topography but also the removal
of all blockages to ensure through drainage. Each diversion channel will collect runoff from
the surrounding areas, minimizing erosion of the proposed TP-1 Cover. The Rational Method
was used to estimate the design discharge from each basin. A Curve Number (CN)= 76 was
assumed for the landscape, the hydrologic soil group, and vegetative cover of the project
area. Converting the CN to a runoff coefficient (C) allowed the runoff during each event for
the western basin (72.6 acres) and the eastern basin (30.2 acres) to be determined.
Geomorphic stability of each drainage was a design consideration-given their proximity and
purpose to rout flows around the mill tailings (TP-1). Although direct erosion and
overtopping flows needed to be addressed, it was important to consider sediment yield and
channel aggradation as design considerations.

Table 2: Gas Hills Storm Events

Event Precn(;ill-lt)atlon
PMP (1 hour) 9.2
100-year, 24-hour 3.3
50-year, 24-hour 2.6
25-year, 24-hour 2.3
10-year, 24-hour 1.9
2-year, 24-hour 1.1

Soil samples were collected in locations that would drain directly into the drainage channels
and a Shield’s Analysis was conducted to determine the threshold for sediment motion. The
analysis concluded that the material was highly mobile and would be entrained during the
rising limb of the hydrograph and would be deposited during the recessional limb of the
hydrograph. To address this concern, a detention basin that would collect 80% of the
western basin runoff was incorporated into the design. With this detention basin, the
western basin can be reduced to 14.6 acres, significantly reducing the runoff into the
diversion channel. Sized to contain the 100-year event (2.13 acre-feet (AF)) with extra
contingency, the basin’s capacity is approximately 3.48 AF of water, or 5620 CY of
sediment. A Universal Soil Loss Equation (USLE) analysis was conducted on the western
basin to determine the approximate amount of time it would take to fill the proposed basin
with sediment. Using three different methods (Modified USLE, Julien, and McCool) and
assuming a portion of each basin would remain unreclaimed, it was determined that it would
take between 37 and 69 years to fill the basin completely, and 14-27 years to reduce the
capacity of the basin to below the 100-year event. The capacity of each proposed diversion
channel and the detention basin is presented in Table 3.

5
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Table 3: Site Design Hydrology

Total Discharge- Maximum Total
West Channel West Channel East Both Drainages Discharge-Both
{No Detention) | (With Detention) | Channel with Detention Drainages
(cfs) (cfs)
Area (acres) 72.6 72.6 30.2 44.8 130.7
PMP (1 hour) 743 149 289 439 1337
100-year, 24-hour 150 30 57 88 269
50-year, 24-hour 91 18 35 53 163
25-year, 24-hour 68 14 26 39 122
10-year, 24-hour 40 8 15 23 72
2-year, 24-hour 2 0 1 1 q

While the diversion channels could be designed to convey the 100-year or greater event in
an erosionally stable fashion, such a design approach would result in excessive aggradation
under more frequently occurring and lesser return period events. Sediment deposition in the
channels could create a backwater or damming effect, causing potential erosion of the TP-1
cover by redirecting flows into the covered tailings. Overall aggradation could result in the
loss of channel capacity and allow meandering flow adjacent to the cover. With the
approximate discharges for the channels determined, the channels were sized as shown in
Detail 2. With the highly mobile material, the goal was to ensure that sediment would be
conveyed through the channels in a hydraulically efficient fashion. The channel was sized to
ensure the velocities remain non-erosive (less than 3.5 ft/s) for events less than the 10-
year event. During the 10-year event, the expected velocities for the west and east
channels are 2.8 ft/s and 3.2 ft/s, respectively, meeting the 3.5 ft/s criteria. The west
channel velocities assume the detention basin is constructed. If there is no detention basin,
the velocity increases to 4.2 ft/s in the west channel for the 10-year event. Channel
hydraulics for the west and east diversion channels are shown in Table 4.

Detail 2: TP-1 Diversion Channel Typical Section
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Table 4: TP-1 Diversion Channel Hydraulics

Flow Event
PMF 100-Year 50-Year 25-Year 10-Year 2-Year

Flow (cfs) 743 150 91 68 40 2
Western Channel w/o Detention | Depth (ft) 6.1 | 2:5 2.2 1.7 0.4
Velocity (ft/s) 8.7 5.8 5.1 4.8 4.2 1.8

Flow (cfs) 149 30 18 14 8 1
West Channel w/Detention Depth (ft) 3.1 1.5 1.2 1.1 0.8 0.2
Velocity (ft/s) 5.8 3.9 3.4 3.2 2.8 1.1

Flow (cfs) 289 57 34 26 15 1
East Channel Depth (ft) 4.1 2.1 1.6 1.4 1.1 0.2
Velocity (ft/s) 6.9 4.6 4.0 3.7 3.2 1.3

1. Manning’s n = 0.035

5.0 Grading Plan

5.1 Grading Plan

Prior to commencement of material borrow, high spots upon the existing TP-1 will be
regraded to develop a relatively even surface and allow direct placement of the final cover.
The overall grading plan will create a uniform and gently sloping surface that will provide
support and stability for the additional approximately 3.25 feet of cover. Given the presence
of the existing cover (estimated at 2.0 feet) and the addition of 3.25 feet of clean (low
radium levels) cover, radon emanations are anticipated to be less than the 20 pCi/m?2S
background. The final cover will consist of approximately 12 inches of topsoil and 12 inches
of suitable subsoil, which will provide adequate growth medium for a revegetated surface.
Below the growth medium layer of 24 inches, a 3-inch wicking barrier will protect the
subsoil from capillary rise of salts and acidification due to the oxidation of sulfides in the
lower layers flux.

Geomorphically the final cover (Figure 7) will be slightly domed with an overall grading of
40:1 (H:V) across the regraded and covered tailings and side slopes that tie into the
existing topography at a gradient no steeper than 8:1 (H:V). With a well-established
vegetated cover, this slightly mounded cover within a protected natural valley will be
resistant to wind and water erosion. The adjacent diversion channels will be sized to convey
the PMF and will be erosionally stable up to the 10-year event. Lateral erosion into the
tailings is unlikely given the thickness of the barrier (ranging from 50 to 150 feet) between
the newly constructed diversion and the actual buried tailings. The presence of a grade
control (buried rock riprap-see Section 7.1) where each channel outlets to the native
channel on the north side of the reclaimed TP-1, will prevent headcutting from the native
channel into the diversion channel adjacent to the reclamation (closure) area.

5.2 Borrow Sources and Placement

Using the results of the material suitability investigation, the best quality overburden
material was selected for placement on TP-1. Figure 6 shows that the material is
considered suitable for use with respect to ABP and pH. The majority of the samples were
collected using a track excavator from the near surface to a maximum depth of 10-14 feet.
Due to the unknown material quality below this depth and final borrow area regrading
(reclamation) costs, the maximum excavation within the borrow area was established at
approximately 13 feet. As shown in Figures 2 and 3, the overburden material within the
proposed borrow area is more suitable at the lower depths (5-14 feet) and exhibit an

7
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average ABP of -3.3 t/1000t. The upper zone (0-5 feet) exhibits an average ABP of -11.4
t/1000t. Therefore, the excavation will occur in two phases. The first 5 feet of material, or
the depth of cut that will generate 60,000 CY will be used for the lower (unamended) layer
and will be placed directly on the TP-1 existing surface. After the first 60,000 CY of material
is excavated from the borrow area, the remaining approximate 60,000 CY of material will be
placed above the wicking barrier and amended with imported lime as part of phase two. The
borrow area will be regraded to a concave landform, with slopes from 4:1 (H:V) to 8:1
(H:V) draining into the proposed detention basin. This borrow area will be left unreclaimed
under this project.

The topsoil stockpiles that will be used for the TP-1 cover will be loaded and hauled to TP-1.
Upon excavation of the topsoil, a minimum of 1 foot of topsoil shall remain at each topsoil
stockpile location. The disturbed location will be ripped, disked, and seeded.

6.0 Willow Springs Draw

6.1 Design Considerations

It was initially anticipated that 12 inches of wicking material would be placed on TP-1. After
evaluating haul distances and unit price estimates, it was determined that the remaining
funds and available field quantities would allow only for a wicking barrier 3 inches in
thickness over the approximately 36 acres of TP-1 cover surface. The required material
volume is 15,000 CY. During the site investigation in April 2017, a profile and cross sections
of Willow Springs Draw were stationed and field textures were established at depths ranging
from the surface to 2 feet. A review of pre-1987 mapping indicate that the Willow Springs
Draw channel has been subjected to between 4-7 feet of aggradation since its construction
circa 1982. The sedimentologic characterization of the upper 2 feet is anticipated to remain
consistent to a depth of 3-5 feet. Based on the analysis, it was determined that the material
is suitable and will provide an adequate wicking barrier in the TP-1 cover.

6.2 Channel Profile

The existing slope of Willow Springs Draw, on average, is approximately 1.20%. Without
creating a large knickpoint, an average depth of 5 feet needs to be excavated out of the
channel to generate the required volume of wicking material. Figure 8 presents the
proposed channel profile that will incorporate a new channel cross section to assist in the
geomorphic stability of Willow Springs Draw. A narrow pilot channel (20-foot bottom width),
with a high flow floodplain will transport the sediment through the reach more efficiently
than current conditions allow.

While no modifications to the existing Willow Springs Draw culverts are proposed,
adjustments to the channel gradient will provide better transport capacity. The gradient
immediately upstream of the culverts will be flattened to approximately 0.80%, while
approximately 500 feet upstream, the gradient will be approximately 1.62%. This
steepening will increase channel velocities through this section and will convey the sediment
through the channel much more efficiently than current conditions. It is anticipated that
deposition will continue to occur within the flattened section, where the channel approaches
the haul road <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>