Geospatial applications In
the Alaska AML Program

Examples & Practical Results from an
Alaskan User’s Perspective

Roger Allely
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Eska Inventory -- October 2005

Multiple seams underground mined
In Eska and Jonesville from
1910s through 1940s

Variety of mining hazards left
behind

e shafts, adits, subsidence features,
hazardous equipment and

facilities
—



Eska Inventory -- October 2005
Early AK AML Program Work

Eska Reclamation

Mid -1980s

 Main adits closed, spolls reshaped

 Eska Wash Plant --HEF & buildings
removed

1993 -- several dangerous shafts closed
along North Jones Road

. | ——



Eska Inventory -- October 2005

Desire to document remaining
hazards In Eska / Jonesville area

Target descriptions compiled from
maps and literature by AML staff

» ~70 targets were located on a CAD
layer

| ——



Eska Inventory -- October 2005
Reconnaissance map preparation
CAD layer targets exported as shapefile
to GIS for Arcpad use

A ‘Found AML features’ point file
created in Arcpad

 created forms for data entry

 allowed export of attribute data to a
GIS shapefile table

— dimensions, condition, time of visit

e



Eska Inventory -- October 2005

Raster backgrounds generated

 IKONOS Image subset, reprojected,
polynomial-corrected in ERDAS

e 1943 USGS plate 1016 Eska mine
map scanned and georeferenced

Images converted to TIFF and MrSid
for Arcpad use.
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Examples — Vector collection

i ARG W - EA
= = e B

i{J / 51 miles road GPSd
-
= = / Moose CK. to Sutton
/\l._l 5 \'-. : _/,/
—
{
/«



IKONOS Raster -- pseudo-corrected
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Examples — Raster poly-correct.
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Eska Inventory -- October 2005
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Eska Inventory -- October 2005
IKONOS tlff & Eska Mlqe ma____________
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Eska Inventory -- October 2005
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Inventory WOrk — GPS-located
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http://tipsteam/Shared%20Documents/2008%20Geospatial%20Conference/Geospatial%20App%20IV%20and%20V%20(Hamm-Uranowski)/PP/Contract%20Correspondence%20Forms%20ESKA%20PhI/~$2%20Fiscal%20Recap%20Sheet_Eska_PhI.doc

Eska Inventory -- October 2005
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Inventory work — October 2005

Remediation Features ldentified .

b . .. i ‘ : - : | | .
FhEe 2 Miles - s
i e | 7
Hazards Qualifying for Remediatio

- Remediation candidates (cont'd.)
» Seven partially filled airshafts with

vertical drops of 6-12 feet « one framed UG opening

» Two adits in Eska Ck. Canyon
being kept open as active bear dens
(1/4 mile from residences)

« one 10-foot deep active sihkhole | |

» one water-filled shaft


http://tipsteam/Shared%20Documents/2008%20Geospatial%20Conference/Geospatial%20App%20IV%20and%20V%20(Hamm-Uranowski)/PP/Contract%20Correspondence%20Forms%20ESKA%20PhI/~$2%20Fiscal%20Recap%20Sheet_Eska_PhI.doc




Eska Remediation Planning
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Eska remediation Planning




Eska remediation Planning
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Eska remediation Planning
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Jones & Eska Project Sites
e Inventoried October 2005
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Eska Project Sites
Inventoried October 2005




Eska Project Sites
Inventoned ctobe 2005
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Remediation — May - October 2007
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Eska Remediation Design
VO / Subsurface considerations

Our program planned to close 8 Eska
area vertical openings in 2007

e Surface depressions 6-13 ft. deep
 Some exhibited soft bottom zones

 BR known to be shallow beneath
some, suspected to be beneath others

e overlain by unconsolidated overburden

| ——



Eska Remediation Design
VO / Subsurface considerations

Experts advise designers closing VOs
determine depth to bedrock or shaft
collars overlain by unconsolidated
overburden

e Openings act as control surfaces In
case of catastrophic overburden
collapse.

e |llustrated by the 1982 Pinebrook shaft
incident) T



Eska Remediation Design
VO / Subsurface considerations

AK AML decided against a separate
exploration drilling program to determine
opening depths and dimensions

* Decided to combine exploration and
remediation phases

e Rather, excavate to daylight openings,
stopper with boulders, backfill with

graded aggregate
—



Eska Remediation Design
VO / Subsurface considerations

Decided | needed to know BR depth
around raveling or recently active
features, to

* Determine safe surface setback
distances, using angle of repose of
overlying materials

e Determine digging depths to properly
Size eguipment —



Eska Remediation Design
Seismic Refraction survey

October 2006 -- Surveyed six
seismic refraction lines around
three closure sites

e 6-foot deep ATV pit
e Pair of pits 6 and 9 feet deep
e 10- ft. deep recently active

sinkhole ‘



Eska Remediation Design
Seismic Refraction survey

Two spreads surveyed at each site,
crossing at near right angles near
target openings

Geophone spacing varied from 4-10
ft., based on line length

Shot energy generated with 4-Ib.
sledge striking an-aluminum plate



Eska Remediation Design
Seismic Refraction survey

Geometrics 12-channel ES-1225
used to gather first-arrival data
Shots stacked to optimize returns

Geophone traces & acquisition
parameters output to printer tapes

First-arrival times noted on printer
tapes in field, w/ aid of seismograph

display T—



Eska Remediation Design
Seismic Refraction survey

Shots fired on line ends, off the ends,
and spaced within line interiors

Assured overlap of 1t arrivals from
each refractor in both directions

Faclilitates delay-time depth
computations for each interface,
beneath each geophone.

—
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Eska Remediation Design
Seismic Refractlon slurveygear
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Eska Remediation Design
Seismic Refraction survey

Geophones planted
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Eska Remediation Design
Seismic Refraction survey

Channels frozen as
. data collected

ph, stacking multiple shots
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Eska Remediation

Design

Seismic Refraction survey

Optimized geophone
traces printed out.
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First-arrivals times
circled on the printout,
with aid of
seismograph screen
cursor

More precise times
picked later during
office analysis

Printout header
shows acquisition
parameters —
Channel, trace size,




Eska Remediation Design
Seismic Refraction survey

Geophone and

shotpoint GPS located Shot point, geophone, and feature elevations level

...513” 'tS - surveyed, benchmarked off geophone location




Eska Remediation Design
Seismic Refraction survey analysis

Geophone and shotpoint elevations
calculated in Excel, benchmarked
off a GPS elevation at each site

Point surface elevations used to
construct local site topo contours In
CAD.

| ——



Eska Remediation Design
Seismic Refraction survey analysis

Printer tape arrival times and geophone
distances put into Excel.

* Time-distance graphs plotted

e Refractor layers picked

e apparent velocities determined

» Ballpark depths calculated using
critical time and distance-intercept

formulas T—



Seismic Refraction Excel analysis
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Eska Remediation Design
SIPT Seismic Refraction survey analysis

SIPT program used to calculate
Interface depths beneath each phone

* Routine calculates delay-time depths

* then runs inverse ray-trace iterations

—calculates and adjusts interfaces where
raypaths emerge enroute to each
geophone

| ——



Eska Remediation Design
SIPT Seismic Refraction survey analysis

e First-arrival time input
* TiIme-distance graphs displayed
e Refractor arrivals picked

* Analyses run until solutions
converged

——



Eska Remediation Design
SIPT Seismic Refraction analysis

Press Esc to EXIT

SINKEM C.SIP: Eska Sinkhole EM SPREAD

8 29 49 68 88 ft
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SIPT program
displays datum-
corrected arrivals

Aids picking correct
layers for each
geophone from
screen display

Also aided by
velocity tables,
depth tables, and
depth plot

Solutions are
iterated until
convergence on

~ satisfactory model

Critical factor
making correct layer

assign
the critical distan



Eska Remediation Design

Refractor
depths —--—=mmeeee- NSt :
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SIPT Seismic Refraction analysis
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Eska Remediation Design
SIPT Depth Plot — E-W Sinkhole Line

Press Esc to EXIT

1818 E

1668

SINKEM C.SIP: Eska Sinkhole EH SPREAD
Spread A

=
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Modeled BR depth
19.1-21.3 ft. deep
near sinkhole
Excavated depth ~ 20 ft.
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depth profile

TURISETNETNETENTNNE RN

MTUNTENIE SR

8 28 48 68 80 ft

SIPT Depth Plot

Geophone locations
correlated with
surface features to
gauge BR depth
beneath features of
interest

Refractor depth
models generally
solve within 5% of
actual interface
depths

Two-layer solutions
generally resolve
better than three-
layer models.

T —



Eska Remediation Design
_SIPT Depth Plot — N-S Sinkhole Line

SINKNS M.SIP: 2-Eska Sinkhole NS SPREAD

Spread A
]_m .,;],””11-11-!1r11||||||||||||r]|1:11|l||[|||| SlPTDepth PIOt
Modeled bedrock
8-ft. geophone depths beneath
e 3 spacing 1 sinkhole similar to E-W

line solution.

Lower average bedrock

i
= 2OMps acoustic velocities
4 i probably due lateral
1828 £ 2‘%'7-2-...,_?.‘\ 4 velocity variations, or
" ﬂ.._,_h__. ] discontinuous
; 7573 7 1 weathered zones.
1818 | Vo =4,9251ps 3 Two-layer solution
E SIPT- calculated Modeled BR depth 1 iSaiedelie]
E  depth profile 21.4-23.6 ft. deep E resolution than the 3-
T 3 near sinkhole 1 layer model.
- Excavated depth ~ 20 ft. .
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Eska Remediation Design
Sinkhole CAD model for volumes

Approximate OG dimensions and topography

Sinkhole OG Sinkhole OG - oblique 3D
— _

o i ___/ S
deep o \ = ]

—_— - [T ’ 4 -~ ~ = —i—

— 16 ft. ——>



Eska Remediation Design

Sinkhole CAD model for volumes
Excavation dimensions and volumes based on

SIPT seismic depth models

Sinkhole subsidence pit -- VOL ply : _
OG to Cut VOLs ~ 1710m3 Sinkhole Excavation

Excavatedi____.__ D model -- oblique 3D




Eska Remediation Design

Sinkhole CAD model for volumes
Excavation dimensions and volumes based on

SIPT seismic depth models

"SINKHOLE SUBSIDENCE PIT  Sinkhole Excavation
DESIGN TOPOGRAPHY VS. FII!_ 3D moqlel =
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Eska Remediation Design
__ SIPT Depth Plot — N-S ATV Line

ATV _NSB. SIP: ATV Trails NS SPREAD
PRESE. 1 SIPT Depth
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Eska Remediation Design
__ SIPT Depth Plot — N-S ATV Line

ATV NSB.SIP: ATV Trails NS SPREAD
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required for
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Eska Remediation Design
ATV Pit--3D models from seismic data

Surface & BR structural

How to assess buried VO depth topography
and condition? -- not evident
from surface & BR models.

ATV Pit —surface topography

Surface and BR structural
topography

14-16.51t.
seismic
depth

4.‘

(View WSW)
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Pit 1 -- Shaft & Slope
Conceptual Depth Models
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Eska Remediation Design
Eska 1993 VO closure data — photos.

Shafts open and ravelln 15-25 ft deer

Remedlated by removmg overburden f|II|ng w/ uncIaSS|f|ed fill.




Eska Closure Emergency May 2007




Pit 1a Emergency Temporary remediation

Traced water back to
source—coming off road
ditch uphill

Created temporary
diversion to dry up water
flowing into pit

Head of 3'

., doap quly Traced diverted channel

back downslope to
determine new flow pattern

Channel dried up before
returning to pit area

M

£



Plt 1a Closure DeS|gn Our program decided-t6

implement-amore
Eska Phase | nermanent closure to
decrease likelihood of
TR S—

future failure.

Consulted George
Ground Surface

Popper and Len Meier
on design criteria.

Backfill --
grading finer
to surface
”
”~
. Y )
S
vesiiegee o B
~26 ft. VL “."3
Bedrock -- \’bﬁ*;‘l Boulder &
. 7 e
depth varies - \ a;;%*—.ﬁ concrete plug
- ' - -
- |
- S
f — T
Constructed ™
backfill
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Phase I Excavatlon Plts 1 1a, 2 & 3
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Phase | -- Pits 1 & 1a Remedlatlon
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Phase | — Pit remediation disturbed Area

Documented for maps and Closeout report
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PH Il — Conic Pit Remediation




Conic Pit & David Airshaft
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Water-Filled Shaft Closure Design
Eska Mine Closures, Phase Il

Top View -- Without Lid

1 ft.—m=

-

Butt-cut log
remnants

Existing
water-filled
™ opening
(approximate)
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Bott=in Tack weld
threaded insets boltt heads to
MOTE: Fill shatt and interiar arap iron

ares to top with 61002a) drain

rack (not shown). 1 chap

iron grating

Front View -- with Lid
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af' - surface
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Place stringer
T pottorn 46"
below grade
7' stnnger
Fill shaft opening
Approximate exising and closure interior
TR Sl with 610(2a) drain

rock.
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depth o i
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<Esha_la_water_filled_shats_for_contract.dug »
Layout: igter shat closure design
Created 1527 hrs 9-507 (RA).




Water-filled Shaft Closure As-built

% Back view
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Gravel Extraction Area Measurement

& Permlt reconstruction

Dated disturbance
limits interpreted on
1993 aerial mapping

DOT Borrow Pit

wsosunce s AF@@ @XCAVated for

’ borrow through 2003
for several projects —
much enlarged

N el No boundaries or
topography surveyed




Gravel Extraction Area Measurement
& Permit reconstruction

GPS survey of
disturbance
boundaries in April
2004

Survey lines
displayed atop 2005
USDA imagery




Gravel Extraction -- 2004
Measurement of Enlarged Area

- = DISturbance boundaries
GPS surveyed in April
oo Borrow i 2004

1993 Disturbance Limits
3,752 m?
0.93 Acres

\  DOT Bofrow Pit

Distu ce Limits

Significant excavation

R e enlargement of >3.5X
Iy Planimptric area 5
oA\ Question: how much
2 extractable gravel
s ’ remained in permit area?
N
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Enlargement Raises Boundary Issues

~ GPS collection of existing features
Question: where are the
permit boundaries?

Collected GPS road CL and
ditch/edge alignments

Always a good idea to
collect utility and structure
GPS location data when In
the field

May prove useful when
compared with plat,

_ engneering DW
ageodrabhic data



Permit found -- drawing with dimensions
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JUL-24-2002 WED 07:28 AM  RIGHT OF WAY

Lroje. - Ao, S-O585 ()

-~
-~

125 12

/JE"AWU{ SHOWN CONTAINSE. BGl ACRES MOLE I€ LESS

”

~ ACGELEHTE S/78
CABTHEN [ OF PUBLIE WERLS (2o LT | Apurorad ~
DIVISION OF HIGHIAS bl P el 7 O Y, -
|3cote i 2581997 1.7.60 |




DOT Pit Boundary Permit Reconstruct

\ 15t -- reconstruct
4 W\, Construct - poundary portion

P offset lines
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DOT Pit Boundary Permit Reconstruct
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DOT Pit Boundary Permit Reconstruct
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DOT Pit Boundary Permit Reconstruct

\\ 4t _ connect
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DOT Pit Boundary cf. disturbance

L RESULTS
?NV“"MW&E . .
8 ot pit \ permit Excavation disturbance
V| e = strayed somewhat outside
- 34 o west side permit boundary
4 .
i ; DOT Borrow Pit Reconstructed permit
K, et b acreage very close to 1960
M.S. 585-336-1 drawing area -- A 0.02 acres
g;«;?; Calculated ~7900 m2 of
°*:~:f;§';§4% remaining undisturbed area
i o 5 -
. within permit boundary
More than enough probable
DOT Borrow Pit remainder
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Examples — Plat reconstruction

No topography or
—— boundaries surveyed on the
5 T DOT Pit - Permit grou nd
\ bound:::: ::igrlsr::uction
vl Gathered line features on
- | disturbance limits, road
DOT porrew Fit centerlines
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permitted gravel extraction
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Survey error detection & correction

E side S pile survey, 2-04
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BS -- FS — Established control & RPs,

Surveyed data pts
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Back in Office — data didn’t look right
Data, RPs displaced too far N
N %‘) At Y -. = gt TN oposots 2
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»*¥1 Topo shots at

Yim

) _E’“}' Utility pole RP
off ROW by



Returned to field — GPSd control PTs
Waypoint location of CP#5 in error




Back in office — mapped corrected GPS




Constructed rotation ray pairs for each




Rotated survey data about CP3 using
Control Pt. pairs
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Constructed S pile E side OG contours
- fromGP




Based Design & volumetrics off OG
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JFII— MatSu Dump Composite
View NE -- 4-22-2004
SW corner of project




Examples — MatSu Dump Survey

; '-i.',....*i_'gtr,-!.'




MatSu Dump Survey -- boundaries
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MatSu Dump Survey -- points
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MatSu Dump Survey -- brklines
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MatSu Dump Survey — OG contours
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MatSu Dump Survey -- design
fomesr ,
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"MatSu landfill A 3_1 w 2%
b ditch ANNOTATE"
Fill Volume: 53,189 m3
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MatSu Dump Design — 3D




MatSu Dump Asbuilt — May 2007




East Eska Phll — Old mining Road
Questlon How to find |t’? e

4—— Conic Pit

ir

/‘\\Overgrown

Gl Accesg Road
» \i Sl




To Walk the Old mining Road Trace
Put it on the GPS

1. Export from CAD as shapefile or DXF 2. Import into PFO, save as *.imp file

ady for field use — follo

2ature on the ground.




Walk the Old mining Road Trace
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Eska Phll — Work Site / Landownership Clarification
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Eska Phll — Land Ownership Clarification
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Eska Phll — Land Ownership Clarification

SEQIESs| blockage & property lines ‘decumented

* Traced GPS roverAile polygons
around asbuilt barriers -

° Trac;e"d“:GPS parcel line nearest
divOt’$r ribboned

I L~ :
: C;_élliiél'ejd 1s NIF tracklog data of
all field work
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