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AMCHITKA MUD PIT SITES 
2006 POST-CLOSURE MONITORING AND INSPECTION REPORT 

1.0 Introduction 
In 2001, the U.S. Department of Energy (DOE), National Nuclear Security 
Administration (NNSA/NSO) remediated six areas associated with Amchitka mud pit 
release sites located on Amchitka Island, Alaska.  This included the construction of seven 
closure caps.   To ensure the integrity and effectiveness of remedial action, the mud pit 
sites are to be inspected every five years as part of DOE’s long-term monitoring and 
surveillance program.  In August of 2006, the closure caps were inspected in accordance 
with the Post-Closure Monitoring and Inspection Plan for Amchitka Island Mud Pit 
Release Sites (Rev. 0, November 2005).  This post-closure monitoring report provides the 
2006 cap inspection results.  

1.1 Mobilization/Demobilization 
The inspection crew arrived on Amchitka Island in the morning of August 1, 2006, via 
the Fairweather Marine vessel, Arctic Wolf.  Upon arrival, equipment and vehicles were 
unloaded and the survey crew traveled to each of the inspection sites to ensure 
accessibility.  Cap inspections began in the early morning of August 2.  Island activities 
were concluded on August 6, and equipment and vehicles were loaded onto the Arctic 
Wolf.  The crew and vessel departed the Island on August 7.   

1.2 Key Personnel 
The inspection crew consisted of the following personnel:   

Pete Sanders, NNSA/NSO, Offsites Project Lead 
Patrick Matthews, Stoller-Navarro Joint Venture (SNJV), Task Manager 
Richard Marty, SNJV, Biologist 
Amy Forman, Stoller, Biologist 
Richard Deshler, SNJV, Geologist and GPS Specialist 
Robert Moore, SNJV, Field Technician 
Greg Studley, Stoller, Geologist, Heavy Equipment Operator 
Paul Darr, Stoller, Legacy Management Representative 
Ian Buness, Fairweather Marine, Emergency Medical Technician 

1.3 Island Overview 
The dock appeared to be in good condition, and the roads were accessible except Infantry 
Road has severe undercutting at Mile Marker 8 where a culvert is being washed out.  
Continued erosion will eventually cause the road impassable.  The culvert is 
approximately 25 feet long and is located eight feet below the road grade.  The existing 
undercut extends approximately five feet under the road surface leaving about a 10-foot 
width of passable road.  An existing borrow pit area is located within 500 feet of the 
damaged road; north of the damaged area.  Future inspection activities may require that 
the road be repaired to gain access to all of the caps except the Rifle Range and Longshot 
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caps.  All Terrain Vehicles may have the capability to drive around the damaged area; 
large vehicles would not be able to overcome the tundra.  

1.4 Cap Survey Methodology 
Transect points were located and flagged using GPS.  Coordinates were recorded using 
Alaska State Plane, Zone 10 NAD 27.   Permanent transect point stakes were not 
installed.  Coordinates of transect points for each closure cap are provided in each of the 
seven attachments. 

1.5 Visual Inspection Methodology 
Visual inspections were conducted for each closure cap by walkover surveys paralleling 
the transect lines at approximately 20 foot intervals.  The circumference and associated 
ancillary structures were also inspected.  Results of the visual inspections are on the 
Monitoring Checklists provided in each of the seven attachments. 

1.6 Photographic Documentation Methodology 
Photopoints of the cap (unless otherwise noted) were taken from the transect points 
toward the middle of the cap.  Each of the seven attachments contain a photographic log 
indicating the location of the photopoint (i.e., transect point) and corresponding 
photographs.  In addition, a compact disc is provided with electronic images.   
 

1.7 Vegetation Sampling Methodology 
Objective vegetation cover sampling methods using line interception and point 
interception were used in estimating the vegetation cover on the Amchitka landfill caps.  
A 1.0- by 0.5-meter point frame, with a 36-point grid, was placed along the permanent 
transects , according to a stratified random sampling design, such that approximately 
1 out of every 4 meters of each transect was sampled  The number of frames sampled on 
each cap ranged from approximately 30 to over 200.  Thus, the total number of points 
sampled on each cap ranged from approximately 900 to over 7,000, depending on the size 
of the cap. 

Line intercept data was also collected on two of the caps along the length of each 
permanent transect according to standard methods.  This sampling method was later 
abandoned, because in the field, the efficiency and precision of the point interception 
method was much greater. 

2.0 Vegetation Discussion 
This section summarizes the Amchitka Island vegetation survey results and presents 
recommendations regarding vegetative cover on the caps.  Survey results are discussed in 
detail individually in the attachments. 

2.1 Total Vegetative Cover 
Total vegetative cover varied inversely with the elevation of the cap (Figure 2.1).  The 
lowest total vegetative cover (50 percent) found on Cap Longshot (LS) and the lowest 
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vegetative cover (8.0 and 7.9 percent, respectively) found on Caps E and F.  When the 
contribution of planted species is removed, all caps higher than 200 feet showed between 
3 and 11 percent cover with invading species (Figure 2.2).  The two caps below 200 feet 
elevation showed much higher levels of cover from invading plant species with 32 and 
22 percent cover of invading species at caps LS and Rifle Range (RR), respectively.   

2.2 Planted Vegetation 
Two species were planted on the caps on Amchitka Island: Deschampsia behringensis 
and Festuca rubra.   Both seeded species and invading species had difficulty in becoming 
established during the first five years following cap installation (Table 2.1).  The success 
of these species in becoming established is inversely correlated to the elevation of the cap 
(Figure 2.3).  The lowest cover is associated with Caps E and F, which had 2.2 and 
0.6 percent planted covers, respectively.  The highest cover was found on Caps Cannikin 
North/South (CNS) and LS, which are two of the four lowest elevation caps on the island 
(18.6 and 16.7 percent, respectively). Caps Cannikin Ground Zero (CGZ) and RR, 
however, are the other two low elevation caps on the island and showed considerably less 
planted cover (8.1 and 8.8 percent).   

The caps with the least cover of planted vegetation fall into the Crowberry Stripe 
Community (Caps E and F) of Amundsen (1972).  This community is characterized by 
alternating stripes of tundra and barren mineral soil.  The caps with the highest vegetation 
cover (Caps CGZ, CNS, LS, RR) belong to the Crowberry Meadow Community of 
Amundsen (1972).  Cap D is in a zone transitional between the Crowberry Stripe and 
Crowberry Meadows Communities.  The Crowberry Stripe Community is characterized 
by harsher growing conditions brought about by higher elevations, and Amundsen (1977) 
attribute the lack of vegetative cover on mineral soil stripes in the tundra stripe 
community to frost heaving, which disturbs the roots of seedlings.  
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Table 2.1.  Summary of Plant Cover on Caps 

Cap Distance 
from 

Constantine 
Harbor 

Elevation 
Midpoint 

Vegetation 
Cover 

% 

Species 
Count 

F. rubra and D. 
behringensis 

Litter 
Cover 

 miles    cover percentage 
of total 
plant 
cover 

 

CGZ 11 208 13.4% 12 8.1% 60.1% 12.7% 
CNS 11 235 21.9% 10 18.6% 84.8% 12.0% 

D 16 303 16.6% 8 5.5% 33.0% 30.2% 
E 21 475 8.0% 4 2.2% 27.9% 20.2% 
F 19 473 7.9% 5 0.6% 7.0% 20.0% 

LS 4.5 152 49.0% 13 16.7% 34.0% 16.6% 
RR 3 57 30.5% 14 8.8% 28.9% 9.7% 

 
 

Cap Elevation versus percent vegetative cover
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Figure 2.1 
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Cap Elevation versus invading vegetation cover
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Figure 2.2 

 

Cap Elevation versus planted cover
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Figure 2.3 
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The scarcity of F. rubra and D. behringensis at the higher elevation caps may have been 
exacerbated by late completion of the highest elevation caps in 2001 (P. Sanders, 
personal communication, 2006).  Late completion would have limited the initial growth 
of plants and hindered their establishment on the caps. 

Seeds were emplaced in a vegetative mat, which provided a thin layer of organic 
material, but this layer was largely removed from the site at the time of the follow-up 
survey (litter which includes left over seed mat and other forms of dead plant material 
was found only at 20 percent of locations as thin deposits), leaving behind bare mineral 
soil.  The limited amount of mulch emplaced over mineral soils during planting may have 
contributed to the low cover of seeded species five years after completion. 

The value of thick mulch covers is shown by the vegetation growing around a flow 
damping structure formed of approximately 18 inches of piled SC150 mat at the base of 
Cap D.  The structure was not sampled for vegetation cover, but vegetation at the 
structure was considerably more abundant, diverse, and taller than the vegetation on 
adjoining barren areas.  The increased vegetation success occurred for both seeded 
species (F. rubra and D. behringensis; and for non-seeded species such as Epilobium 
latifolium) was probably produced by some combination of trapping of seeds, protection 
from winds, shelter from frost heaving, or moisture trapping.  Increased vegetation 
success also was noted at similar structures around the caps.   

2.3 Species Diversity 
Species diversity showed inverse correlation with cap elevation (Figure 2.4).  Cap E, the 
highest cap, had a total of only four observed taxa (moss, F. rubra, D. behringensis, and 
Lupinus nootkatensis) while Cap RR, the lowest cap, had a total of 14 taxa observed 
(including all four taxa observed at Cap E along with Achillea borealis, Agrostis borealis, 
Anaphalis margaritacea, Carex macrochaeta, Cerastium beeringianum, Conioselinum 
chinense, Epilobium latifolium, Equisetum arvense, Poa stenantha, and Rhinanthus 
minor).  The higher diversity of taxa on the lower caps suggests that invading species are 
more readily established under the relatively hospitable conditions of the Crowberry  
Meadow Community of Amundsen (1972). 
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Cap Elevation versus Number of Taxa
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Figure 2.4 

2.4 Recommendations 
The success of seeded species and invading species varied with cap elevation.  Both 
seeded species and invading species had difficulty in becoming established on the highest 
caps during the first five years following installation.  Lower elevation caps had more 
success in vegetation establishment, with as many as twelve non-planted taxa becoming 
established on the lower caps, but in all cases, total vegetative cover was less than 
50 percent.   The Monitoring and Inspection Plan specifies that a deficient condition is 
identified where vegetative cover is less than 50 percent on grid.  Therefore, deficient 
conditions exist on all of the caps on the island.  These deficient conditions result largely 
from unrealistic expectations concerning the ease of establishing vegetation on disturbed 
areas of marine tundra, which were incorporated into the Monitoring and Inspection Plan.   

The sparse vegetation cover results from the slow vegetation recovery, especially on the 
highest caps, which should be expected in this environment especially in the Tundra 
Stripe Community.  The primary purpose of the vegetative cover on the caps is to hold 
the cap materials in place.  Because there were no signs of major erosion on the caps, a 
corrective action of continued monitoring without intrusive revegetation measures is 
recommended for all caps on Amchitka Island.   

If intrusive revegetation measures are desired for any cap, they should recognize the 
fragile nature of the vegetation that has become established on the caps.  Attempts to 
increase vegetation cover on the caps must consider the slow recovery rates which are to 
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be expected even under optimum conditions.  Such attempts should avoid setting back the 
fragile vegetation that has gained a foothold on the caps.   

Approaches that might improve vegetative cover, should the sparse cover persist, include 
overseeding barren and sparsely vegetated areas, early in the growing season, with an 
approved seed mix; modifying seed mixes to include species such as lupines that invade 
early and survive even under harsh conditions; and increasing the amount of organic 
mulch covering the mineral soils.  The effectiveness of organic mulch in promoting 
vegetation growth is illustrated by the water retention structure at Cap D (the high 
vegetation area in the drainage shown in Attachment 5 photographs P8030058 and 
P8030066).  The retention structures were formed of approximately 50-centimeter thick 
stacks of seed mat that were staked in place.  The structure was not sampled for 
vegetation cover, but vegetation at the structure was considerably more abundant, 
diverse, and taller than the vegetation on adjoining barren areas.  The increased 
vegetation success occurred for both seeded species (F. rubra and D. behringensis; and 
non-seeded species such as Epilobium latifolium) and was apparently produced by a 
combination of trapping of seeds, protection of plants from winds, reduction of root 
disturbance by frost heaving, and moisture trapping.  Increased vegetation success was 
noted at similar structures around other caps as well. 

Future monitoring efforts should recognize that even undisturbed areas of the Tundra 
Stripe Community do not exhibit complete vegetative cover.  Establishment and 
maintenance of 100 percent vegetative cover on caps falling into this community appears 
unrealistic and may be impossible. 

3.0 Summary of Attachments 
The detailed as-built drawing with transect coordinates, Monitoring Checklist with 
associated discussions, Vegetation Checklist, and Photographic Log and associated 
photographs for each of the seven closure caps are presented in Attachments 1 through 7.  
These attachments are arranged in geographic order starting with the Rifle Range Site 
(closest to Constantine Harbor) extending northwest to the furthest site, Drill Site E.  
Attachment 8 provides a compact disk with electronic photographs. 
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2.0 Longshot 











































3.0 Cannikin 
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4.0 Cannikin 
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5.0 Drill Site D 























































6.0 Drill Site F 

























7.0 Drill Site E 
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