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F.
1.0 INTRODUCTION

The work for this subsurface investigation was based on the contract between the Yukon River Inter-Tribal
Watershed Council (Watershed Council) and E3 Environmental, LLC (E3) dated September 15, 2015. E3
subcontracted Cardno to aid in the investigations. The intention of the subsurface investigation was to
determine the presence or absence of contamination from crushed lead-acid batteries and transformers
near the Old School. The intention of the interviews, site walk through, and records searching was to take
a step towards re-use of the school building.

2.0 SITE DESCRIPTION AND BACKGROUND

The area of concern is the Old WA School building (Site) located in Chevak, Alaska (Figure 1). The Old BIA
School building was built over a two year period (1975-1976) to replace a smaller school facility that
burned down (CRREL 1980). The facility was abandoned in 2004 when a newer school was built (YRITWC,
2006). Chevak Lake lies immediately to the northwest and the Ninglikfak River is located approximately
240 feet to the southeast. Prior to 2003, the Site was owned by the Kashunamiut School District. During
2003, the City of Chevak assumed ownership of the Site. Total land area of the Site is approximately 5
acres with features including the Old WA School building, several ancillary buildings, and an abandoned
tank farm with 16 above-ground storage tanks (AST5). The Site is located approximately in the center of
Chevak (Figure 2).

2.1. Historical Records Search [
2.1.1. Roof Leaks

The Cold Regions Research and Engineering Laboratory (CRREL) cite “many roof leak
problems” early in the history of the Old School building (CRREL 1980). Before the Old
School building was first occupied in November 1976, serious roof leaks occurred and
corrective measures conducted in the following 16 months did not correct the leaks.
CRREL describes four types of leaks, two of which were eliminated by Bureau of Indian
Affairs (BIA) personnel. In other words, at the time of the 1980 report, there were still
leaks occurring approximately 5 years after the school was constructed. The four types
of leaks were: leaks by snow infiltration, Leaks caused by slush and ice in the valleys,
leaks due to a missing section of flashing, and major condensation leaks. CRREL
describes many ceiling tiles as being stained by water in many areas. See Appendix A:
“Roof Leaks in Cold Regions: School at Chevak, Alaska” for the CRREL report.

2.1.2. Asbestos Inspection Report [
A sign posted in the Old School building labels several areas as containing asbestos
(Kashunamiut 1991). The date of the asbestos inspection and sampling event is
unknown, but the signature date on the sign is November 4, 1991. Several rooms were
noted as containing asbestos. See Appendix A for the Kashunamiut School District
asbestos notice for the asbestos information.

Prepared for: Yukon River Inter-Tribal Watershed Council, Anchorage, Alaska
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2.1.3. Alaska Baseline Erosion Assessment

In 2008, the United States Army Corps of Engineers (USACE) published an erosion
assessment of Chevak (USACE 2008). USACE postulated that the erosion area was
eroding at a rate of 5 to 10 feet per year. The erosion area is directly southeast of the
Site/Old School Building. See Appendix A: Alaska Baseline Erosion Assessment for a copy
of the assessment.

2.1.4. Relocating Villages Threatened by Flooding and Erosion

In December of 2003, the Government Accountability Office (GAO) reported that
flooding and erosion affect 184 of 213 villages (GAO 2009). Chevak was identified as
facing imminent flooding and erosion threats.

2.1.5. Chevak, Alaska Hazard Mitigation Plan

The federal Emergency Management Agency (FEMA) approved a mitigation plan in June
2011 (FEMA 2011). FEMA cited that damage to a non-specific structure in the city of
Chevak is expected in less than 10 years: in other words, prior to 2021. Further, FEMA
states “The highest risk area is the bluff at the bend in the riverto the boat landing area.”
This area is directly southeast of the Site/Old School building.

2.1.6. Phase I Environmental Site Assessment Report

A Phase I Environmental Site Assessment was conducted in 2014 (APC 2014). The Phase
I report recommended the following actions:

• The lead batteries in and around the storage shed (56) should be removed for
disposal.

• The school tank farm should be decommissioned and any remaining
hydrocarbons removed for disposal.

• The transformers should be examined and a sample of insulating fluid removed
for analysis for PCBs.

APC cites that, in 2008, the Foraker Group undertook a feasibility study of re-using the
Old School building. Though no written report was written, it was the opinion of the
Foraker Group that neglect and vandalism would make the building very expensive to
bring back into use. The Phase I report also describes several fuel releases from the tank
farm.

3.0 DESCRIPTION OF FIELD WORK

3.1. Soil Borings

On October 8, 2015, E3 collected four soil samples. E3 began soil borings at the Old School
on October 8, 2015 at approximately 5:15 pm and finished at approximately 6:25 pm. After
soil borings were complete, E3 collected GPS coordinates of sample locations.

Prepared for: Yukon River Inter-Tribal Watershed Council, Anchorage, Alaska
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F,
Soil borings were advanced using a hand auger. Figure 3 shows locations of soil borings.
Appendix B: Laboratory Analytical Report contains soil boring logs. Photolonization Detector
(RID) readings were not collected at the locations due to the non-volatile nature of potential
contaminants.

The crushed lead-acid batteries were not identified. Therefore, under the suggestion from Fthe Watershed Council, S collected two soil samples for lead near the Old School building
(Figure 3). Beneath each of the two transformers, S collected samples for polychlorinated
biphenyls (PCB5).

Soil borings drilled with a hand auger ranged in total depth between 0 and approximately 1
foot below ground surface (bgs). The dominant soil type is peat that exists from near the
surface to approximately 1 foot bgs. Soil borings were not constructed for these locations
due to the limited depth. Paint chips were noted in the “battery 1” and “battery 2” samples.
No obvious signs of impact were present in samples collected for lead or PCBs.

3.2. Sample Locations

Sample locations were documented via global positioning system (GPS) coordinates.
Coordinates for the soil sample locations are in Table 1.

3.3. Exterior Conditions of Old School Building

E3 did a site walk-around with the Watershed Council at approximately 1:00 pm on October
8, 2015. Besides missing paint, the exterior of the building itself appears in fair physical
condition. Structures immediately adjacent to the building, such as stairways or platforms,
appear in overall worse condition than the building itself. There are boards over windows
obstructing the view of a potential window pane, but it appears likely most to all of the
windows are broken.

The transformers did not show obvious signs of leakage. S does not have a trained
electrician, but it appears the transformers were not designed to hold liquid. However,
samples were collected to be certain of potential impacts. Sample locations for the two soil
samples are shown in Figure 3. [
Photographs of the exterior began in the western corner near the lake and progressed
counter-clockwise around the building. A thorough log of photographs is in Appendix C.

3.4. Interior Conditions of Old School Building

At approximately 2:00 pm on October 8, 2015, E3, the Watershed Council, and Village of
Chevak began inspecting the interior of the Old School building. The interior is in significant
disarray and of questionable integrity of some areas. Paint is peeling on many walls. There is
damaged or discarded equipment in many areas.

During the inspection, a sign proclaimed numerous rooms to contain asbestos (Kashunamiut
1991). Photographs were taken of each room noted on the asbestos map. Most of the rooms [noted on the sign as asbestos-containing are near the cafeteria (“Room 31”).

Prepared for: Yukon River Inter-Tribal Watershed Council, Anchorage, Alaska
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Several photographs show stained ceiling tiles: an indication of potential water damage from
a leaking roof. Photographs of Room 4 (Photos Sand lOin Appendix D) show prevalent black
staining on the walls (suspected mold) and stained ceiling tiles.

3.5. Conditions at Old School Tank Farm

E3 inspected the Old School tank farm on October 8, 2015. Condition of the ASTs appears fair
to good with no obvious leaks. However, an obvious petroleum odor was noted during windy
conditions. This alone suggests likelihood of petroleum impacts. Further, dark staining was
noted around the tanks along with some debris. Foundations for the ASTs appear to be in
deteriorating condition.

ASTs at the Old School tank farm were apparently not used, but E3 noted a hose leading into
one of the tanks (Photos 2 through 4 in Appendix E). The hose appeared to have been recently
placed. There was also a ladder leaning against the tank into which the hose lead. The hose
was a discharge hose (ie: flexible, non-rigid), suggesting a liquid has not been removed, but
rather added to the tank.

3.6. Interviews

Representative members of the city, tribal council, corporation, and community were
contacted to request the opportunity to set up an interview. B staff was able to conduct
fifteen interviews over the course of three days. Each interview consisted of the same
thirteen questions. Questions were asked to gather local knowledge of past construction, the
present status of the facility including land ownership, and future plans for the site.

Many of the residents do not remember which construction company was used to build the
building. However, Harry Ferguson Company and Kelly-Ryan where both named as
possibilities. Most believe the construction occurred in the 1970’s likely in 1975. It was
confirmed that at one time the school burned. The interviewees were unsure about what
happened to the debris from the fire, but believe it was buried in the old dump site.

The city of Chevak is the current owner of the land and facility. The building is known to
contain asbestos, and in one interview, a moldy smell was mentioned. Safety is a real concern
at this location. Children are known to go underneath the building and vandalism has been
reported. The play deck off the building is in disrepair. A common desire expressed in the
interviews was to have the structure removed. Even after the building was boarded up
children still are able to enter parts of the facility.

There is concern of the potential contamination migrating into the water supply. When asked
about the drinking water supply everyone was in agreement the community’s water is from
a well. At this time there are no concerns with the water. No one interviewed was aware of
any discussions with federal agencies (BIA or others) or elected officials about the need to
address this site. Most would like to see this site reused as a multi-purpose community
center.

See Table 2: Summary of Interviews for responses provided in the interviews.

Prepared for: Yukon River Inter-Tribal Watershed Council, Anchorage, Alaska
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V
4.0 FIELD QUALITY CONTROL MEASURES FOR SOIL SAMPLING

4.1. Analytical Samples

Quality control samples were collected and based on ADEC-suggested frequencies as
prescribed in Table 3 of the Draft Field Sampling Guidance (ADEC 2010). For this project, the
following type and quantity of field quality control samples were collected for soil:

• Field duplicate —2

• Methanol trip blank—U

• Temperature blanks—i

Sample preservation for lead and PCB samples consisted of samples being placed in ice-
containing coolers in an effort to maintain sample temperatures at 4°C +1- 2°C. The sample
duplicate for lead (battery dup 1) had a concentration of the same magnitude as the parent
sample. For PCBs, both the parent sample (transformer i (soil)) and the duplicate were non-
detect. Method blanks for both lead and PCBs were non-detect. Recoveries and relative
percent differences (RPDs) for matrix spikes and matrix spike duplicates were within control
limits.

4.2. Avoiding Cross-Contamination

The only re-usable sampling equipment was the hand auger. The hand auger was scrubbed
clean with an Alconox solution and rinsed with distilled water. To protect workers from [contamination, disposable chemical-resistant gloves were used. Gloves were frequently
changed, and prior to each sample collection, a fresh set of gloves was used.

5.0 INVESTIGATION DERIVED WASTE MANAGEMENT

Considering the logistical and financial complications of shipping potentially contaminated soil cuttings

from a remote site, and since the volume of soil cuttings was low, each soil cutting was placed back into

the borehole from which it came. Other investigation-derived waste (IDW) included water from

decontamination of the hand auger and miscellaneous solids (nitrile gloves, plastic bags, etc.)

Decontamination water was disposed of on-site. Miscellaneous solid wastes were placed in trash bags

and disposed of as municipal waste.

6.0 CONTAMINANTS OF POTENTIAL CONCERN COMPARED TO CLEANUP CRITERIA

The Contaminants of Potential Concern (COPC) are lead and PCBs. Lead results were below ADEC criteria
and PCB results were non-detect. Refer to Table 3 for a list of the COPCs, associated cleanup levels, and
laboratory analytical results. Appendix B contains the laboratory report.

L
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7.0 CoNcLusioNs

Analytical results from the October 2015 soil samples were less than current ADEC cleanup criteria.
Consequently, the site does not appear to pose a significant health and environmental risk associated with
the COPCs (PCB5 and lead).

[3 was tasked with investigating the possible re-use of the Old BIA School building. Based on our
investigation we have identified several potential concerns:

• Roof leaks

• Asbestos and lead based paint
• Potential erosion concerns
• Old BIA School Tank Farm
• Safety concerns regarding the Old WA School.

There is a documented history of serious roof leaks dating back as far as 40 years (CRREL 2008). E3 was
unable to locate any substantial asbestos sampling report, however we were provided with a one page
summary report which describes asbestos sampling results which appear to have been conduct in 1991.
In addition, the posting of a sign in the facility citing a report indicates a strong likelihood of asbestos in
the building. Without the full report and analytical data, it can only be stated that asbestos is suspected
to be in linoleum floor coverings and the piping insulation in the northeastern half of the building. Several
photographs show stained ceiling tiles and stained walls in the Old BIA School building: an indication of
potential water damage from a leaking roof. Structures immediately adjacent to the building, such as
stairways or platforms, appear in overall worse condition than the building itself.

The following is a summary of a historical erosion report. Currently, the Old BIA School building is located
approximately 240 feet from the river. The United States Army Corps of Engineers has estimated that
erosion rates may be as high as S - 10 feet per year in the area near the Ninglikfak River and the erosion
is impacting the area nearthe village and the Old BIA School building (USACE 2008). In orderfor a building
as large as the Old BIA School building to be threatened, the riverbank would likely not have to reach all
the way to the building itself. Slope stability near a heavy building may require a large distance from the
building to the nearest cliff or bluff. Considering the estimated erosion rates and potential slope stability
concerns, it seems plausible the Old School building may be at risk from riverbank erosion in
approximately 20 years.

Foundations for the Old BIA School ASTs appear to be rotting. Even if the tanks have been determined to
be “empty”, there is likely to be residual sludge in the bottoms of the ASTs. If the foundations fail, there
is potential for the ASTs to be damaged and release potential residual petroleum. However, the berm
around the tank farm appears to be in good condition and might contain a potential release from
spreading horizontally.

There are two transformers located south of the Old School building (Figure 3). There is no obvious
evidence of leakage of fluid and laboratory analytical results of soil samples collected beneath the
transformers for polychlorinated biphenyls (PCBs) were non-detect.

The community of Chevak has expressed legitimate concerns regarding safety and hazardous conditions
associated with the facility. There is a potential for injury to community members and a very real potential
a tire could start in the abandoned facility which would threaten nearby village tacilities. Currently the
facility is boarded up, however based on [3’s site investigation it is apparent that village members are

Prepared for: Yukon River Inter-Tribal Watershed Council, Anchorage, Alaska
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V
accessing the facility (See Photo Log). The facilities’ associated structures, including stairs and platforms
are constructed of wood and appear to be severely compromised. This raises concerns about potential
injuries for community members who attempt to enter the facility. Currently the facility poses a serious
safety and hazard concern, especially to children and possible animals whom may be attracted to the site.
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8.0 DISCLAIMER

This report has been prepared for the exclusive use of the client in a manner consistent with generally
accepted professional consulting principles and practices for the same locality under similar conditions.
No other representations or warranties, expressed or implied, are made. These services were performed
consistent with our agreement with our client. This work product is intended solely for the use and
information of our client unless otherwise noted. Any reliance on this work product by a third party is at
such party’s sole risk.

Opinions and recommendations contained in this work product are based on conditions that existed at
the time the services were performed and are intended only for the client, purposes, locations, time
frames, and project parameters indicated. The data reported and the findings, observations, and
conclusions expressed are limited by the scope of work. We are not responsible for the impacts of any
changes in environmental standards, practices, or regulations subsequent to performance of services. We
do not warrant the accuracy of information supplied by others, or the use of segregated portions of this
work product.

The purpose of an environmental assessment is to reasonably evaluate the potential for or actual impact
of past practices on a given site area. In performing an environmental assessment, it is understood a
balance must be struck between a reasonable inquiry into the environmental issues and an exhaustive
analysis of each conceivable issue of potential concern. The following paragraphs discuss the assumptions
and parameters under which such an opinion is rendered.

No investigation is thorough enough to exclude the presence of hazardous materials at a given site. If
hazardous conditions have not been identified during the assessment, such a finding should not be
construed as a guarantee of the absence of such materials on the site, but rather as the result of the
services performed within the scope, limitations, and cost of the work performed.

Environmental conditions that cannot be identified by visual observation may exist at the site. Where
subsurface work was performed, our professional opinions are based in part on interpretation of data
from discrete sampling locations that may not represent actual conditions at unsampled locations.

The passage of time, manifestation of latent conditions, or occurrence of future events may require
further study at the site, analysis of the data, and/or reevaluation of the findings, observations, and
conclusions in the work product.

This work product presents professional opinions and findings of a scientific and technical nature. The
work product shall not be construed to offer legal opinion or representations as to the requirements of,
nor the compliance with, environmental laws rules, regulations, or policies of federal, state or local
governmental agencies.

Prepared for: Yukon River Inter-Tribal Watershed Council, Anchorage, Alaska
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Figure 1. Site Location Map
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Figure 3. Soil Boring Locations
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Table 1

CPS Coordinates

Old School - Chevak, Alaska

ADEC Hazard ID: NA

Location ID N W
Transformer 1 (soil) 61.52795 165.58725
Transformer 2 (soil) 6152793 165.58719

battery 1 6152870 165.58646

battery 2 61.52860 165.58624

aad’t

Coordinates in decimal degrees

X:\E3Environmental\E3\Projects\YRITWC
- Chevak Old School\3.0 Planning & Documentation\3.5 Draft Reports &

Applications\report - building inspection, interviews, soil sampling\ Page 1 of 1
Laboratory Analytical Summary Tables - Old School.xlsx 11/13/2015
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ROOF LEAKS IN COLD REGIONS: 
SCHOOL AT CHEVAK, ALASKA 

Wayne Tobiasson and Philip R. Johnson 

INTRODUCTION 

In 1975-76 the Bureau of Indian Affairs (B IA) 
built a large school in Chevak, Alaska, to replace 
a smalle r sc hool that had burned , Even before 
the new building was first 'occupied in November 
1976, serious rQof leaks developed and several 
correc tive meas ures attempted during the next 
16 months did not eliminate these leaks . During 
March 1978 we studied engineering drawings of 
the school and examined correspondence rela­
tive to the roof leaks. On 21-22 March 1978 an 
on-site inspec tion was made of the Chevak 
School. 

Chevak is an Eskimo vi llage of about 550 per­
sons on the Yukon-K uskokwim Delta in western 
Alaska . I t is 140 miles WNW of Bethel and 17 
miles east of Hooper Bay (Fig. 1). Transportat ion 
to Chevak is by river during the summer and by 
air from Bethel year-round . The Yukon-Kusko­
kwim Delta is a flat, t reeless, low-lying area 
covered with innumerable small lakes. The area 
fs snow-covered and essent iall y feature less 
during the winter and almost impassab le in the 
summer. 

DESCRIPTION OF SCHOOL 

The school was being used for its second 
academic year during the March 1978 on-site in-
5pection . At that time it had an enro llment of 
165 pup ils ranging in grade level from kindergar­
ten to high school. The professiona l staff con­
sisted of 14 teachers and 2 teacher's aides, w hile 
3 jani tors operated and maintained the bui lding, 

The school was wel l furnished and equ ipped. 
Quality furniture, ca rpeting and numerous 
teaching aids were present. It. was the newest 
and largest BIA ru ral school in the Bethel area 
and was genera l ly built and furnished to high 
standards, 

An isometric drawing of the school is shown In 

Figure 2. Classrooms, off ices, a kitchen and a 
cafeteria are located in the 96- X 209-ft main 
portion, whi ch we wilt ca ll the "school ." A 33- x 
84-1t connecting sec tion, which we wi ll call the 
" locker rooms, " con tains the main entries, 
toilets and locker rooms. It leads to the 57- x 
84-ft gymnasium, 

The complex IS elevated above tile ice-rich 
permafrost on wooden piles. Wooden ski rtin g, 
open near the ground, is present along the 
perimeter of the building. Glued laminated 
wooden floor beams p laced on the pi les support 
wood floor trus ses . Stee l and wooden columns 
and beari ng wal ls with 2 x 6 studs support the 
roof which, like the floor, consists of glued lami­
nated roof beams, wooden trusses and the roof 
itself, Ea ch roof is sloped 3 on 12 and cons ists of 
a 1-1/8-ln _ plywood deck resting on the roof 
tru sses , Above the plywood, 2 x 6 purlins run 
a lon~ the roof , 6 ft - 1 'h in. on center, paral lel to 
the eaves. Four inches of expanded bead poly' 
sty rene insulation IS placed between the purl ins 
which support co rrugated meta l roofing. This 
roof svstem is shown in Figure 3. No vapor bar­
rier is Ind icated on the as·bui lt drawings. 

Before modif ications were made by BIA per­
sonnel, the roof was venti lated by a system con­
sisting of the eave vents shown in Figure 4, the 
shallow space between the top of the 
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Figure 3. Cross section of roof. 
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polystyrene insu latio n a nd the meta l roofing, 
and the ridge ve nt shown in Figure 5, Ventilation 
was prov ided to prevent mOI sture accumu la tion 
in the fOOf. 1 he ab ility of such a roof to ac­
cumu late moisture ,rom within the building is 
greatest in the winter and the ability of the ven­
tilation syste m to remove such moistu re is 
greatest in the ~ummer VentJl ation also serves 
to cool the unde rside of the corruga ted metal , 
thewby red ucing the pote ntia l for eave ici ngs , 
Most of the bui ld ing has an uninsulated suspend· 
ed ce iting which in ma ny a reas ha s been badl y 
water s tained (Fig 6). However, some portions in· 
cl udln g the gymnasium have no cei ling and are 
o pe n to the underside of the roof deck as show n 
11'1 r lgure 7 

ROOF PROB lEMS 

Se rious roof leaks. which develo ped eve n 
before construction was com ple ted. have co n­
t inued to plague th is building. The leaks have 
consisted of fo ur types, two o f which have been 
diagnosed and elimina ted by BIA pe rsonnel, We 
have given the four Iypes of lea ks the fo ll owi ng 
designations. 

1, Snow infiltration lea ks 
2 Valley leaks 
) , Intersec tion leaks 
4, Condensation leaks. 
Although ma ny leaks on s loping roo fs in cold 

regiOns can be traced to eave ici ngs, there have 
been no serious eave Icings re ported at the 
Chevak sc hool except at the va lleys 

SNOW INFILTRATION LEAKS 

Snow infilt ra t ion lea k.s developed durint: the 
lat e fa ll and ea rl y winte r of 1975 while the 
burldrngs were dosed-in but still be ing fi nis hed . 
Water e ntered the buildin g in many areas at 
seams In the p lywood roof deck. Some of the 
meta l roof ing was removed and it was found 
Inat snow had b lown into the roof through the 
eave ve nts (Fig. 4) and was packed in the sha ll ow 
ventil ation space between the top o f the insula · 
tion and the me ta l roofi ng. Whe n the building 
was hea ted, the snow me lted and the me ltwa ter 
ente led the bu ild ing. 

These leaks were easi ly cu red. BIA personnel 
se.lled the vents wi th plywood. mak ing it im­
possible for snow to b low inl o the roof at the 
eaves. 

4 

VALLEY LEAKS 

O nce the building was occupied, severe leaks 
developed in the areas of the roof va lleys, par­
ticul,)fly in the lower port ion of the " proble m 
valley" shown in Figure 2. Va lley leak s were 
caused by entry of snow meltwater, These leaks 
did ex tensive damage to the suspended ceil ings 
a nd threa te ned to ruin the ca rpe l and o ther in· 
side furnishings, 

Strong prevaili ng winter wind s from the north 
and northeast keep the roofs of this buildi ng 
genera ll y, but not compl ete ly, free of snow. 
Snow does drift into and around the " problem 
valley" whic h is on the lee side of the two in­
tersecti ng roofs. With snow in the va ll ey a nd on 
the stapes above the va lley. c.o ndi t ions are con­
ducive to ice bu ildup in the va lley, On calm and 
sunn y wi nter or spring afternoons when the am­
bient tempe rature rises toward the freez ing 
point. snow o n the roof begins to me lt due to ad­
ditional hea t gain from solar radi ation . The 
meltwater run s down into the va lley where it 
wets the snow, forming slush. A5 the sun goes 
dow n, the tempe ratu re drops and the slu sh in the 
va lley freezes. Repe titio ns of thi s daily cycle 
cho ke the va ll ey with slu sh a nd Ice so that me lt­
water d rain ing int o it overtops the va llev 
fl as hing a nd ent ers the roof. 

The ma in problem area is the lower half of the 
val ley whele snow tends. to dl.. CUIllu late and 
me ltwater from a large a rea of the roof 
concentrates. 

Figu re 8 is a cross sec tion of the Chevak 
sc hool's roof valley , Considering the thermal 
movemen ts to which the melal is 5ubiec ted, it 
mu st be assum ed tha t the sea ls be tween the 
fla shing, closure strip and corruga ted metal a re 
not water-tight . As long as the va lley is clear, 
water drains down the va ll ey a nd off the roo f. 
Howeve r, when the va llev contains slush a nd 
ice, meltwater rises in the va ll ey a nd gelS behind 
the closure strips (Fig. 8). Since the dept h of the 
c hanne l prov ided by the va ll ey fl as hing is o nly 
about 2 in .. it does not tak e muc h ice and slu sh 
to cause water to overtop the fla shing a nd ente r 
the roof . 

BIA personne l solved the problem o f- valley 
le aks by installing electri ca l hea t tapes in the 
lowe r half of eac h valley (Fig. 9). These hea t 
tapes ma in ta in an open chan ne l down e ach val­
ley which allows draina ge o f the me ltwate r. 

Many simple corru gated me tal roofs (Le. those 
without va lleys) perform wel l in co ld region s. 
However, val leys in corrugated metal roofi ng in 



Figure 6. Suspended ceiling stained by water in man y areas. 

Figure 7. Inside the gymnasium. 
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Figure 8. Valley detail. 

Figure 9. EleClrical heat tape that has prevented the 
formation of slush and ice dams in the valley, 
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cold regions ha ve significant problems , I t is 
possible to design and build va lleys that shed 
water bu t it is virtual ly impossi ble to make a 
va lley in a corru ga ted metal roof hold ponded 
water. 

During the in spect ion. a locali zed problem 
was observed at the eave of the " problem va l­
ley." Water draining down thi s valley fall s on the 
sloped roof of an unheated porch (Fig. 10 and 
cover). Snow drift s on to this roof, and meltwater 
from the valley soaks int o the snow a nd may 
freeze, creat ing heavy ice loads . During warm 
weat her the ice melts toose and slides off thiS 
roof. This int roduces a potentia l danger . A heat 
tape placed down the porch roof wou ld a llow 
drainage and minimi ze these prob le ms. 

INTERSECTION LEAkS 

l eaks also devetoped at the inte rsec tion of 
the locker room roof and the gymnaSium wall 
(Fig. 11). Water from these lea ks damaged wall s 
in the boys' and gi rls' locker rooms. 

We did not investigate the leaks at the in­
te rsection of the gymnasium wall and the locker 
room roof. 8lA personnel sp eculated that melt­
water from the gymnasium roof was e nte ring the 
ridgp vent of the locker room roof whprf' Ihill 
roof intersec ls the wall of the gymna sium (Figs. 2 
and 11). 

We speculated that meltwater may have also 
entered the building along the joint between the 
gymnasium wal l and the locker room roof in a 
manner similar to that desc ribed for val ley leaks. 
U this had been the cause, electri ca l hea l tapes 
could have prevented meltwater from backing 
up in this area . 

When the roof was opened for repa ir and 
modification in 1979, the actual ca use of this 
problem was found to be a missing piece of 
fl as hing along the gymnasium wall. This find ing 
emp hasized the difficulty of determi ning the 
cause of roof problems by visual examination 
o nly. 

CONDENSATION LEAKS 

Condemation leak s ha ve occu rred in most 
areas of the bui lding complex. Water drips into 
the building through seams in the roof dec k. par­
ticula rly du ri ng warm weather fo llowing a cold 
spell . At times these leak s yield sufficie nt wilter 
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to disrupt sc hool activities, parllcularly in the 
gymnasi um 

Before the on-s ite inspection, il iA pe rsonnel 
reported to U5 tha t the Chevak school roof did 
no t have a vapor barrier They suspected that 
the condensation leaks were related in some 
way to thi s factor . The absence of it vapor bilr· 
l ier was conf irmed bv drilling through the roof 
deck a nd insul at ion from below. 

The 1-1/8-in plywood roof deck rests direc.tl y 
on the roof tru sses The 4- X 8-f t sheet s are 
tongue-and-grooved o n the 8-ft sides but only 
butt jointed at their ends The bUll joints occur 
above the tru sses. Gaps between the sheets sug­
gest Ihii t some shrinka ge has occurred sin Ce the 
deck was insta ll ed The gaps appea r to be la rger 
on the gvmnaslUm roof dec k than o n that of the 
res t of the bui lding 

Tes ts to verify Ihe cause of c()ndensalion lea ks 
Air flow direc tio ns were determilled by obser­

ving the movement of smoke iind the ease by 
which doors would o pe n or close. With all e ntry 
doors closed , the gy mnasium was under a Sign ifi­
ca nt negiit ive a ir pressu re . Even with the fresh 
air intake of the for ced hot art heal 109 ~ys tcm 
ope ned and the oil burlier operating, the nega' 
tive press ure remained Since suc h heatmg 
sys lem~ ;He dpsignerit n C'tpate rlO~i ll vp prl'~~urp 

in healed spaces, Ihe nega tive pressure:' obselved 
here indicates that a signifIca nt amoll nt of wiHm 
ai r was leaving the budding through the roof 
deck 

Simdar tests were conducted in ot he r Meas 01 
the schoo l. With the he(l ting system opClallllg 
and the fres h ai r inl,1 ke blocked , thf'se .uca~ 
were a l ~o undel negative pressure When the 
fresh a ir system was act iva ted, a slight I)O"tlve 
press ure was ge nerat ed . Th is indica ted Iha t the 
roofs of the " sc hool" a nd " locker rooms" leaked 
a ir some what less th ,} !) the gymnasium roof. 

Roof leaks wNe observed in thl" gymnaSium 
o n 21 Marc h 1978. Tht.~ OUI';Ide air teml-leratu re 
was around 20oF, the wind was almost ca lm, a nd 
the sun was shinin g Dunng the a ftl" rnoon 
severa l roof leaks developed III lht, gymna~lum 
nea r the ridge on Ihe west-facrng (sunlit) slope 
tha t pe rsis ted un til la te In the day . ThiS W,lS th(~ 

warmest portion o f that roof Since thele was no 
~ now o r ice on the roof a \ that time, II appeared 
that frost and ice wifh in the roof was meltecJ 

To veri fy that mOlsllllC was l>reSl'llt wHhin (he 
roof, panel s of the corruga ted mel ... I roofing 



Figure 10. Porch roof on which snow and ice accumula tes below the 
"problem valley," 

_ t.- - - -
.~': .............. .......... -. .-...~ ......... ........ --

Figure 11. Intersec tion 01 gymnasium wall and locker room roof. 

8 



were lifted at points A, B and C i n Figure 2. A 
small amount of f ros t was present on the under­
side of the roofing at paint A. A quarter-inch o f 
frost was present at B and 318 in. was present at 
C where some ice was observed on the insula­
tion. These observa ti ons convinced all con­
cerned that large quantities of wa rm moist air 
from w ithin the bu ilding passed into the roof 
through gaps in the p lywood deck and others in 
the insulation above. The underside o f the cold 
corruga ted meta l roofing was an excellen t con­
denser and, as the warm moist ai r passed up 
through the roof sandwich, frost formed on the 
metal, Warmer weather and sunshine warmed 
the fros ted underside of the corruga ted metal 
roof ing. At some point it was warm enough to 
melt the f rost and meltwater dripped onto the in­
sulation where i t ~ther refroze, or in wa rmer 
weather flowed downslope. At a gap or seam in 
the insulation, the wa ter flowed down to the 
deck. Since there were many gaps in the 
plywood deck, the water ledked into the 
build ing. 

The purpose of a vapor barrier is to retMd 
wa ter vapor movement from the heated space 
both by diffusion and by air leakage The 
absence of a vapor barrier was directh' respon­
sible for the condensation leaks experienced In 

this bui lding. Without it moist ai l could leave 
the build ing and meltwate r could re turn in many 
areas . 

Eliminating the condensat ion leaks 
To solve the condensat ion leak prob lem it 

would be necessary to greatly reduce the 
amount o f moistu re that enters the roof from 
within the building. Since the internal relatI ve 
humidI ty was not exceSSive, reducing it would 
not solve the problem. 

Some opportunities were present to lower the 
underside temperature o f the roof by insulating 
the hea t ing duc ts located In the space above Ihe 
suspended ceiling. Although lowering the tem­
perature of the roof would be beneficia l, it 
would not cause enough change to eliminate 
this problem. However, reduc tions in the magni­
tude, f requency and time of occurrence of roof 
leaks might be. achieved_ 

Short ly after the CRREl-BIA inspec ti on of th is 
bui lding, hea ti ng duc ts above the suspended 
ceiling were insula ted and modifications were 
made to draw return ai r for the forced hot air 
hea ting system from the area between the roof 
deck and the ce iling. These changes noticeably 
decreased the temperature in that area 
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The di rect , ... ay of preventing mois ture within 
the build ing f rom entering the roo f would be to 
vapor sea l the plywood roof deck. Since the 
most problematiC gaps in the plywood deck 
were be tween the chord members of the t ru sses, 
and essentiall y inaccessibl e, It did nOt appear 
poss ible to sea l the roof effec tively from WI thin 
the building. Consequently we recommended an 
external fiX. Although this would be an expen­
sive, time-consuming ta sk, it appea led to be the 
on ly way tha t roof leak. s caused by air exfihra­
tion could be eliminated if the eXi sting ""arm 
roof were to be retained. 

RECOMMENDATIONS FO R ELIMINATING 
CONDENSATION LEAKS 

Repairing exisling toof 
The recommendations for repa iring the BIA 

schoo l roof are summarized below. 
The air leakage·vapor sea l must be loca ted on 

the warm side of the roof insu lat ion. To place it 
there, the corrugated metal l oa f lOS, the insula· 
tion and the purl ins must come off temporari ly 
All gaps between sheets of pl ywood and all roof 
penet rations should then be primed and sealed 
Since the plywood has a relatively tow permea­
bi li ty, sealing the jOlOts should crea te an effec· 
tive vapor sea l. However, we consider It prudent 
to also ins tall a cont inuous vapor barrier over 
the entire roof. An adhered contlOUOUS vapor 
barrier wou ld not only reduce vapOr flow by dif­
fusion through the plywood but, more impor· 
tant ly. wou ld prevent air leaka ge in the l ikely 
event that all gaps between sheets of pl ywood 
and at penetrations are not totally sealed A 
loose-la id vapor bar rier wou ld permIt Idtera l 
moisture migl ation and would be inappropriate. 

Four al ternative vapor barriers (He recom· 
mended: 

, . A spray or brush applied liquid. 
2. Two lay('fs of no 15 asphaltic fell 

imbedded in cold appl ied asphalt . 
3. A coated ba se sheet bonded to the 

plywood and lap sealed WIth a rubbt:r iz.ed 
adhesive. 

4. A kraft paper-asphal t composite bon(l~d 10 

the pl ywood and lap-sea led WIth a 
rubberIZed adhesive 

If solvent-based adhesives are used With the 
vapor barrier. a separation layer should be 
p laced between it and Ihe polystyrene Insulation 
to prevent damage to the Insulation from the 
solvents. 



With the vapor barrier In place and the purlins 
reinsta lled, the original 4-in.-thi ck polystyrene in­
sulat ion should be reinst311ed . We expect that 
most of the exis ting insulation would no t be 
damaged during re moval since it is not bonded 
to the pl ywood but held in place by friction a t 
lhe purlins Howeve r. some replacement insula­
tion should be purchased to repla ce any that IS 

dama ged When reinsta lli ng the insulation, any 
gaps or ho les caused by damage or misfit should 
be stuffed full of gla ss fiber insulation To con­
serve ene rgy, an additiona l inch of polystyrene 
in sulation should be added to the roof . ThiS in­
sul dtio n shou ld be installed so that its sea ms 
misma tch the seams of the 4-in.- thick eKisting in­
su lation. Space exis ts fo r this insulation witho ut 
inte rfenng With roof venti lation . 

Wit h the corrugated me tal roofi ng temporar­
ily re moved, the va lley flashing should be 
wide ned. The eX isting width of 2 ft may be ade­
quate near the ridge, but a width of 4 ft or more 
see ms necessary at the eaves, A quality sealant 
should be used when placing the new val ley 
closure strips, Permane nt elect rica l heating 
cab les should be installed in each valley 

The corrugated melal roofing is in very good 
condition und With a liltle ca re in handling and 
numbering should be e asy to re install 

The ridge is the on ly safe place for main ten­
once personne l to wa lk along these roofs, par­
ticu larl y \vhen there IS SnOw On them. According­
ly, the nd ges have been used as foot paths and 
the ridge ve nts (Fig 5) ha ve bee n flattened 
against the ridges Althoug h c ru shed, some aif 
ca n s till pc!>s through them. The flattened ridge 
vents should be removed and replaced with elas­
tome ric closure s trips and a solid ga lva nized 
cap, ro bust e nough to sustain foo l traff ic. Every 
20-ft , the ridge cap .should be pene trated with a 
2-'h- to 3-in -dia m, 24-in.-high black-pai nted vent 
s tack (ups4d~-dow n I), The eaves should re main 
blocked to preclude snow infiltration. If the roof 
is vapor-sea led as recommended above. we ex­
pect that the combination of loca l Wind s, air 
leaks In the metal roofing, a nd the modified 
ridge ventilatio n sys tem will prOVide enough air 
moveme nt to f.lci litate the small amount of 
summer drYing reqU ired by the roof. 

An alte rna ti ve roof cladding 
1 he above so lution to the roof leak prob le m 

will b£' expensi ve and the me tal roofing wi ll eon­
(inu e to be susceptible to le akage caused bv 
slush a nd Ice In the va lleys Elec trical heat 
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cables wi ll sti ll be requ ired in the va lleys a nd 
perhaps o n the locker room roof at the gym­
nasium wa ll. There is a lso a q uestion as to how 
effective the corrugated meta l roofi ng will be 
after remova l and reuse. 

If the corrugated metal roof ing ca nnot be 
reused it is sugges ted that it be replaced with a 
composition shingle roof. Wind-tab compos it ion 
shing les. wh ich are designed fo r use in wi ndy 
areas such a ~ Chevak , wou ld clad the roof. The 
shingles would be embedded in roof ing cement 
at eaves, va lleys, roof e nds a nd pe netrations fo r 
increased resis tance to winds a nd meltwater. 
Such a roof can be made water-t ight a long 
valleys and a t roof-wa ll intersections, the re by 
avoiding the dependency on e lect rical hea t 
cables whic h can be problematic. 

A composition shingle foof cou ld be built on 
the ex isting deck a nd insu lation after a vapor 
sea l is applied as discussed previously, the in­
sulation and purl ins are restored and insul ation 
is added . Two-by-four rafters 24-in , on cente r o n 
the purl inS would support a new plywood deck , 
Before Installing the compos it ion shingles on the 
plywood, roofing ceme nt and no. 15 felt woul d 
be used to seal all plywood joints . Cement and 
fel ts would al so be used to create a wa te rproof 
layer o n the deck at the va lleys and eaves where 
some slush and ice mig ht accum ul ate, The pl y­
wood deck wou ld be cove red Wi th loose-laid no . 
15 felt placed shingle-fashion with a 50% 
ove rl ap, New flas hings wou ld be insta lled in 
va ll eys and at roof/walt intersec tions. Eaves 
wou ld remain b locked and the ridge cap would 
be reconfigu red as discussed p rev iously . 

The "cold roof" alternaCive 
Du ring the o n-site inspection, the a lternat ive 

of c hanging the warm roofs of this building to 
co ld roofs was discussed , A co ld roof permits a 
significant amount o f cold air to fl ow above the 
insula tion a nd keeps the roof claddi ng re latively 
cold , the reby minimi zi ng problems ca used by 
me ltwater, slus h and ice, A building with insul a­
tio n in the cei ling and a cold ve ntilated attic 
above has a cold roo f. Ai r flow in the narrow 
space obove the insu lation in the Chevak sc hool 
roof (Fig. J) is not enough to cool the roof clad­
di ng significant ly. In this building a cold roof 
could be crea ted by insta ll ing a vapo r barrier 
a nd insula tio n along the bottom of the roof 
trusses or at the. level o f the suspended ceil ing, 
and then opening the gable e nds and the ridge of 
eac h roof to a llow cold outside air to cool this 



area . With appropriate baffling of air intake\. 
snow infil tration into this space could be 
minimized . 

For the gymnas ium, this approach seemed 
worth considering . It would ha ve invo lved 
removal and repla cement of the lights and 
heating system du els attac hed to the lower 
chord of the tru sses, bUI this did not appear to 
be a complex undertaking, The use of urea for­
malde hyde (UF) foamed-in-place insulation was 
cons idered for this application. UF foam is no t 
norm ally recommended for anics because of ex­
pense and possible degradat ion by excessive 
sum mer heat. However. il would have been an 
effective way to insulate this roof In among the 
lower chord members of the trusses. Because the 
upper roof is reflective metal and contains in­
sulat io n, and because th is attic space would be 
ven tilated, it would not have become warm 
e nough to deteriorate the UF foam , 

The ingredients of UF foam insula tion are 
shipped to a iob as liquids, thereby providing 
some logi stica l advantages for remote areas 
over o ther insu lat ions that leave the factory in 
ralher bu lk y form s However, the cost o f 
t ransporting a sk illed UF foam appli cator to 
Chevak might have outweighed such logistical 
advantages . 

For the "school " and ' ·Iocker rooms," a cold 
roof seemed d ifficult to ins tall because of the 
equipment suspe nded from the lower cho rd of 
the trusses and the loca lion of the warm air 
heating ducts above the suspended cei ling 

REPA IRS AND MODIFICATIONS 

During the summer of 1979 a crew of Eskimos 
from the village repaired and modified the hea t­
ing system and the roofs of the Chevak school 
under the direction of james Goddard of the 
Bureau of Indian Affairs. The roofs were 
repaired and modified from thp pxtPrior Once 
Ihe plywood deck was exposed by removing the 
corrugated metal roofi ng, in sulation and pu rims. 
a multil ayer vapor barrie r was installed. First. all 
ioints in the plywood deck were sea led, and Iheil 
a layer of kraft paper-backed aluminum foil was 
adhered to the deck . This was then covered with 
a coati ng of asphalt emulsion. a layer of 40-lb 
roofing felt and a second coa tin g of asphalt 
emulsion . The origina l puriins and in su lation 

11 

were then reinstalled . An extra 1 -'11 in_ of poly­
styre ne insulatio n wa s added to the exis ting in­
sulatio n before the a nginal metal roo fing was 
reinstalled . 

New 4 ft-wide valley flashing was in stalled, 
with extra effort devoted to sea ling between the 
fl as hing, the new closure strips and the corru­
gated metal using silicone sea lant Heat tapes 
were then in st alled in the valleys. 

When the corrugated metal roofing was Ie­
moved it was found tha t fl ashing had not been 
installed a lo ng the upper 4 ft of the roof at the 
gymnasium wall/locker room lOaf intersection . 
Water draining from the gymnasium roof found 
easy entry Inlo the building because o f thiS con­
stru ction defic iency . Flashing was insta lled 

The ventildted lidge cap was re placed with ;) 
solid ridge cap vented eve ry 20 It wi th an in· 
verted J. 

The exterior work proved to be ~ imple a nd ef­
fec tive. It was easily handl ed by a c rew of 
construction laborers. By working from the ex­
terior they avoided complications- of dealing 
with internal equipment such a s e leC llica l. 
plumbing. heating and ventilating systems. 

The repairs and modifications have been ef­
fec tive in elimi na ting the roof lea ks al the 
sc hool. 

SUMMARY AND CONCLUSIONS 

Fou r types of roof leaks occurred a f the BIA 
school in Chevak , Alaska . 

1. Leaks by snow mfiltration, whi ch were 
e liminated by bloc king eav~ venti lat io n 
features. 

2, Leaks caused by slush and ice ;n the valleys, 
whic h resu lted from meltwater overtopping the 
va lley fla shing . 

3. Leaks due 10 a missing sec lion of flashing at 
the locker room/gym na sium intersection, which 
were \olved with new fla shing Alrhough ~imple 
construction deficiencies (e.g. the miss ing sec· 
tlon of roof-wall fla shmg on Ih ls roo f) e" plam 
some problems, it was often diffi cult 10 establish 
their exis ten ce until portions of the stru cturf' 
were opened for repalf. 

4 Maior condensa fion leaks, whi ch occurred 
In many area s of the building. we le ca used by 
the absence of a vapor barfler In rJle roof . 
Without it, vast quantities of warm moi st tllr 



from within the bUilding entered the roof and 
the wate r vapor condensed as frost on the Inside 
of the corrugated metal roofing. During warmer 
periods, the frost melted and subsequently leak­
ed back imo the building, To eliminate these 
leaks, the roof was disassem bled from the ex­
terior down to the plywood deck, a multilayer 
vapor barrier was adhe red to the plywood, and 
the roof was reassembled In the process, insula· 
tion was added, va lley flashings were widened 
and a new robust vent ilated ridge cap was In­
stalled Collectively, the above actions appear 
to have solved the roof leak problems 

The Chevak sludv su pports the fo l lowln~ 
~cneral conduS lon~ about s lopjn~ roofs In cold 
regions. 

1 In cold areas that expe rie nce s lgnlfl ca nl 
amounts of blowmg snow, the snow infiliaration 
problems assoCiated With conventlonallv­
designed warm rooi venti lation sySh:ms can be 
sig mficant 

2 Valleys In corrugatt!d metal rooh In cold 
regions should be aVOided Where va lley) occur , 
deSigners al\d rnamtenance people mu st e nSUfe 
a clear passage for meltwater down the va ll ey 
during ,111 season.,. 

J When the va lley of a warm roof d rams onto 
a cold roof. significant ICing problems should be 
expected 

4 Air e>.fdtratlOn through gaps In wood n 
roof decks can cause slgmficant mOisture prob­
lems In verv cold regions If no separate air 
leakage barner IS present on the warm side of 
the IIlSulalion 

5 Roofs in cold r(>~lons reqUire wdfm-Sld£' 
moisture barri (>(s to relard outward mov(>mf:: nt 
of waler vallor by diffUSion and by ilir 1t".lkage 
Air leal...lge at seam, ,lOd gaps III the barfler can 
transmit vast quanlltH'~ of mOisture pa~1 a bar­
fler with an othcrwlSt.' low permeability 
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KASHUNAMIUT SCHOOL DISTRICT 
985 KSD Way 

Chevak, Alaska 99563 
(907) 858,7713 FAX (907) 858~7328 

NOTICE 

THIS SPACE CONTAINS 

A S B E S T 0 S 

AS NOTED ON THE ATTACHMENT 

* * * * * * * 

IF THIS ASBESTOS IS DISTURBED, DAMAGED, OR BECOMES AIRBORNE--

NOTIFY THE PRINCIPAL OR SUPERINTENDENT IMMEDIATELY 

* * * * * * * 

THIS NOTICE IS TO BE POSTED IN A CONSPICUOUS PLACE IN THE AREA 

INDICATED ON THE ATTACHED AS CONTAINING ASBESTOS 

* * * * * * * 

A COMPLETE COPYJOF THE DISTRICT'S ASBESTOS INSPECTION REPORT 

IS AVAILABLE FOR REVIEW IN THE SUPERINTENDENT'S OFFICE 

kcarlson
Text Box
This was found inside the Old School on October 8, 2015.  
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  ALASKA BASELINE EROSION ASSESSMENT 
U.S. Army Corps   
of Engineers 
Alaska District  
 

Erosion Information Paper - Chevak, Alaska                  
Current as of December 5, 2008 
 
Community Information 
Chevak (CHEE-vack), a.k.a. Kashunamiut, population 908, is along the banks of Ninglikfak 
River, 17 miles east of Hooper Bay in the Yukon-Kuskokwim River Delta, and approximately 
500 miles northwest of Anchorage.  The community is incorporated as a 2nd class city in the 
unorganized borough.  The riverbank is used for a variety of community activities including 
boating, snow machining, ATV access, barge access, boat storage, fishing, hunting, storage, boat 
access, and parking.     
  
Description of Erosion Problem 
Conditions causing and contributing to erosion reportedly include natural river flow, water level 
fluctuations, flooding, ice jams, spring break up, melting permafrost, vehicle traffic, boat traffic, 
pedestrian traffic, and vehicle traffic along the beach and bank of the Ninglikfak River.  The 
riverbank has an estimated erosion rate of 5 to 10 feet per year.  The erosion area presently 
measures a quarter mile to a mile horizontally and 50 to 75 feet vertically at the southeast end of 
the community.   
 
A Corps Project Management Plan prepared for Chevak in 2002, under Section 14 of the 1946 
Flood Control Act, identified erosion along the banks of the Ninglikfak River and stated the barge 
docking area was continuously eroding, making it difficult for barges to dock and unload.   
 
Since September 2008 the community had updated that the conditions of the riverfront have 
worsened from the initial interview in January 2008.   
 
Potential Damages 
Ongoing bank erosion has made it difficult for barges to dock and is threatening the only road 
that links the village to the docking area.  The road could potentially be destroyed, making it 
necessary to detour halfway around Chevak.  The east side of road that connects to the 
current barge landing area and the community has blocked off the area to traffic due to 
the erosion.  Structures along the riverside including boat storage sheds, residences, 
outbuildings, water tanks and lines, fuel tanks, food storage structures, the retail store, utility 
poles, power lines, boardwalks, pathways, and sites of significant cultural and archeological value 
are also threatened. The cliff areas also continuously erode and are threatening the homes which 
are just north and east of them.  There is a historical building that are also threatened which are 
close the edge of the cliffs.      
 



  

Protection measures used in the recent past to help reduce erosion damage have included placing 
sandbags and installing fencing.  These structures were constructed by the Chevak Traditional 
Council at an estimated cost of $50,000 and have been successful in slowing down the erosion 
process.  No repairs or maintenance have been done to date and no additional protection measures 
have been attempted.  The community initiated a “waterfront roads” application to get funding 
from the Denali Commission for erosion damage, but the application was not completed by the 
deadline or submitted.     
 
Photos and Diagrams  
Photos of erosion have been provided by the Chevak Native Village. A diagram depicting the 
linear extent of erosion in the community is attached. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References 
USACE. 2001. Section 14 Project Management Plan (PMP), 17 August 2001. Alaska District, U.S. Army 
Corps of Engineers. 
USACE. 2002. Trip Report: Chevak, 27th & 28th of June, 2002.  Alaska District, U.S. Army Corps of 
Engineers. 
USACE. 2008.  Alaska Community Erosion Survey, OMB approved number 07100001, expires September 
30, 2009, completed by RB Slats, Chevak tribal administrator, submitted January 14, 2008. 
 
Additional Information 
This information paper, as well as those for other communities, can be accessed on the internet at 
www.alaskaerosion.com. For more information please contact the Corps of Engineers, project 
manager at (907) 753-5694 or email Alaska.Erosion.POA@usace.army.mil   
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not rates or severity of erosion
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Report Number: 1156052

Client Project: Chevak Pb/PCBs

Laboratory Report of Analysis

Dear Johanna Dreher,

Enclosed are the results of the analytical services performed under the referenced project for the received 

samples and associated QC as applicable.  The samples are certified to meet the requirements of the National 

Environmental Laboratory Accreditation Conference Standards. Copies of this report and supporting data will be 

retained in our files for a period of ten years in the event they are required for future reference. All results are 

intended to be used in their entirety and SGS is not responsible for use of less than the complete report. Any 

samples submitted to our laboratory will be retained for a maximum of fourteen (14) days from the date of this 

report unless other archiving requirements were included in the quote.

If there are any questions about the report or services performed during this project, please call Victoria at (907) 

562-2343.  We will be happy to answer any questions or concerns which you may have.

Thank you for using SGS North America Inc. for your analytical services.  We look forward to working with you 

again on any additional analytical needs.

Sincerely,

SGS North America Inc.

__________________________________________________________________

Victoria Pennick                                 Date

Project Manager
Victoria.Pennick@sgs.com

To: E3 Environmental, LLC

219 E. International Road, Ste 

Anchorage, AK 99518

(907)565-4218

Print Date:  10/28/2015  6:26:56PM

Member of SGS Group

SGS North America Inc. 200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Case Narrative

SGS Client: E3 Environmental, LLC

SGS Project: 1156052

Project Name/Site: Chevak Pb/PCBs

Project Contact: Johanna Dreher

Refer to sample receipt form for information on sample condition.

*QC comments may be associated with the field samples found in this report.  When applicable, comments will be applied to 

associated field samples. 

Print Date:  10/28/2015  6:26:57PM

Member of SGS Group

SGS North America Inc.

200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Laboratory ID Client Sample ID Analytical Batch Analyte Reason

Report of Manual Integrations

SW8082A

1155990011MS XGC9135 Aroclor-1260 RP1298084

1155990011MSD XGC9135 Aroclor-1260 RP1298085

Manual Integration Reason Code Descriptions

Code Description

O Original Chromatogram

M Modified Chromatogram

SS Skimmed surrogate

BLG Closed baseline gap

RP Reassign peak name

PIR Pattern integration required

IT Included tail

SP Split peak  

RSP Removed split peak

FPS Forced peak start/stop

BLC Baseline correction

PNF Peak not found by software

All DRO/RRO analysis are integrated per SOP.

Print Date:  10/28/2015  6:26:58PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive, Anchorage, AK 99518
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Laboratory Qualifiers

Enclosed are the analytical results associated with the above work order. All results are intended to be used in their 

entirety and SGS is not responsible for use of less than the complete report. This document is issued by the Company 

under its General Conditions of Service accessible at <http://www.sgs.com/en/Terms-and-Conditions.aspx>.  

Attention is drawn to the limitation of liability, indenmification and jurisdiction issues defined therein. 

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of 

its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client 

and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the 

transaction documents. Any unauthorized alteration, forgery or falsification of the context or appearance of this 

document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS maintains a formal Quality Assurance/Quality Control (QA/QC) program. A copy of our Quality Assurance Plan 

(QAP), which outlines this program, is available at your request.  The laboratory certification numbers are AK00971 

(DW Chemistry & Microbiology) & UST-005 (CS) for ADEC and 2944.01 for DOD ELAP/ISO17025 (RCRA methods: 

1020B, 1311, 3010A, 3050B, 3520C, 3550C, 5030B, 5035A, 6020A, 7470A, 7471B, 8021B, 8082A, 8260B, 8270D, 

8270D-SIM, 9040C, 9045D, 9056A, 9060A, AK101 and AK102/103).  Except as specifically noted, all statements and 

data in this report are in conformance to the provisions set forth by the SGS QAP and, when applicable, other regulatory 

authorities.  

The following descriptors or qualifiers may be found in your report:

* The analyte has exceeded allowable regulatory or control limits.

! Surrogate out of control limits.

B Indicates the analyte is found in a blank associated with the sample.

CCV/CVA/CVB Continuing Calibration Verification

CCCV/CVC/CVCA/CVCB Closing Continuing Calibration Verification

CL Control Limit

D The analyte concentration is the result of a dilution.

DF Dilution Factor

DL Detection Limit (i.e., maximum method detection limit)

E The analyte result is above the calibrated range.

F Indicates value that is greater than or equal to the DL

GT Greater Than

IB Instrument Blank

ICV Initial Calibration Verification

J The quantitation is an estimation.

JL The analyte was positively identified, but the quantitation is a low estimation.

LCS(D) Laboratory Control Spike (Duplicate)

LOD Limit of Detection (i.e., 1/2 of the LOQ)

LOQ Limit of Quantitation (i.e., reporting or practical quantitation limit)

LT Less Than

M A matrix effect was present.

MB Method Blank

MS(D) Matrix Spike (Duplicate)

ND Indicates the analyte is not detected.

Q QC parameter out of acceptance range.

R Rejected

RPD Relative Percent Difference

U Indicates the analyte was analyzed for but not detected.

Note: Sample summaries which include a result for "Total Solids" have already been adjusted for moisture content.

All DRO/RRO analyses are integrated per SOP.

Print Date:  10/28/2015  6:27:00PM

Member of SGS Group

SGS North America Inc. 200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Sample Summary

Client Sample ID Lab Sample ID Collected Received Matrix

Battery 1 1156052001 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Battery 2 1156052002 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Battery 2 MS 1156052003 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Battery 2 MSD 1156052004 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Battery Dup 1 1156052005 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Transformer 1 1156052006 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Transformer 2 1156052007 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Transformer Dup 1 1156052008 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Transformer Dup 1 MS 1156052009 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Transformer Dup 1 MSD 1156052010 10/08/2015 10/12/2015 Soil/Solid (dry weight)

Method DescriptionMethod

Metals by ICP-MS (S)SW6020A

Percent Solids SM2540GSM21 2540G

SW8082 PCB'sSW8082A

Print Date:  10/28/2015  6:27:01PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Detectable Results Summary

Client Sample ID:  Battery 1

Lab Sample ID: 1156052001 UnitsParameter Result

Lead mg/Kg30.7Metals by ICP/MS

Client Sample ID:  Battery 2

Lab Sample ID: 1156052002 UnitsParameter Result

Lead mg/Kg17.8Metals by ICP/MS

Client Sample ID:  Battery Dup 1

Lab Sample ID: 1156052005 UnitsParameter Result

Lead mg/Kg11.3Metals by ICP/MS

Print Date:  10/28/2015  6:27:02PM

Member of SGS Group

SGS North America Inc.
 200 West Potter Drive, Anchorage, AK 99518
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Client Sample ID:  Battery 1

Client Project ID:  Chevak Pb/PCBs

Lab Sample ID:  1156052001

Lab Project ID:  1156052

Collection Date:  10/08/15 17:40

Received Date:  10/12/15 08:46

Matrix:  Soil/Solid (dry weight)

Solids (%):39.5

Results by Metals by ICP/MS

Results of Battery 1

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Lead 30.7 mg/Kg 502.19 0.679 10/23/15 16:07

Batch Information

Prep Batch:  MXX29234

Prep Method:  SW3050B

Prep Date/Time:  10/16/15 13:55

Prep Initial Wt./Vol.:  1.155 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9145

Analytical Method:  SW6020A

Analyst:  EAB

Analytical Date/Time:  10/23/15 16:07

Container ID:  1156052001-A

Print Date:  10/28/2015  6:27:04PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Client Sample ID:  Battery 2

Client Project ID:  Chevak Pb/PCBs

Lab Sample ID:  1156052002

Lab Project ID:  1156052

Collection Date:  10/08/15 17:45

Received Date:  10/12/15 08:46

Matrix:  Soil/Solid (dry weight)

Solids (%):49.2

Results by Metals by ICP/MS

Results of Battery 2

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Lead 17.8 mg/Kg 501.91 0.591 10/23/15 12:49

Batch Information

Prep Batch:  MXX29234

Prep Method:  SW3050B

Prep Date/Time:  10/16/15 13:55

Prep Initial Wt./Vol.:  1.066 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9144

Analytical Method:  SW6020A

Analyst:  EAB

Analytical Date/Time:  10/23/15 12:49

Container ID:  1156052002-A

Print Date:  10/28/2015  6:27:04PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Client Sample ID:  Battery Dup 1

Client Project ID:  Chevak Pb/PCBs

Lab Sample ID:  1156052005

Lab Project ID:  1156052

Collection Date:  10/08/15 08:00

Received Date:  10/12/15 08:46

Matrix:  Soil/Solid (dry weight)

Solids (%):42.3

Results by Metals by ICP/MS

Results of Battery Dup 1

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Lead 11.3 mg/Kg 501.99 0.616 10/23/15 16:09

Batch Information

Prep Batch:  MXX29234

Prep Method:  SW3050B

Prep Date/Time:  10/16/15 13:55

Prep Initial Wt./Vol.:  1.189 g

Prep Extract Vol:  50 mL

Analytical Batch:  MMS9145

Analytical Method:  SW6020A

Analyst:  EAB

Analytical Date/Time:  10/23/15 16:09

Container ID:  1156052005-A

Print Date:  10/28/2015  6:27:04PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Client Sample ID:  Transformer 1

Client Project ID:  Chevak Pb/PCBs

Lab Sample ID:  1156052006

Lab Project ID:  1156052

Collection Date:  10/08/15 18:15

Received Date:  10/12/15 08:46

Matrix:  Soil/Solid (dry weight)

Solids (%):79.6

Results by Polychlorinated Biphenyls

Results of Transformer 1

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Aroclor-1016 30.9 ug/Kg 161.7 18.5 10/19/15 19:21U

Aroclor-1221 30.9 ug/Kg 161.7 18.5 10/19/15 19:21U

Aroclor-1232 30.9 ug/Kg 161.7 18.5 10/19/15 19:21U

Aroclor-1242 30.9 ug/Kg 161.7 18.5 10/19/15 19:21U

Aroclor-1248 30.9 ug/Kg 161.7 18.5 10/19/15 19:21U

Aroclor-1254 30.9 ug/Kg 161.7 18.5 10/19/15 19:21U

Aroclor-1260 30.9 ug/Kg 161.7 18.5 10/19/15 19:21U

Surrogates

Decachlorobiphenyl (surr) 70 % 160-125 10/19/15 19:21

Batch Information

Prep Batch:  XXX34421

Prep Method:  SW3550C

Prep Date/Time:  10/15/15 14:27

Prep Initial Wt./Vol.:  22.899 g

Prep Extract Vol:  5 mL

Analytical Batch:  XGC9135

Analytical Method:  SW8082A

Analyst:  NLL

Analytical Date/Time:  10/19/15 19:21

Container ID:  1156052006-A

Print Date:  10/28/2015  6:27:04PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Client Sample ID:  Transformer 2

Client Project ID:  Chevak Pb/PCBs

Lab Sample ID:  1156052007

Lab Project ID:  1156052

Collection Date:  10/08/15 18:25

Received Date:  10/12/15 08:46

Matrix:  Soil/Solid (dry weight)

Solids (%):81.6

Results by Polychlorinated Biphenyls

Results of Transformer 2

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Aroclor-1016 30.2 ug/Kg 160.4 18.1 10/19/15 19:35U

Aroclor-1221 30.2 ug/Kg 160.4 18.1 10/19/15 19:35U

Aroclor-1232 30.2 ug/Kg 160.4 18.1 10/19/15 19:35U

Aroclor-1242 30.2 ug/Kg 160.4 18.1 10/19/15 19:35U

Aroclor-1248 30.2 ug/Kg 160.4 18.1 10/19/15 19:35U

Aroclor-1254 30.2 ug/Kg 160.4 18.1 10/19/15 19:35U

Aroclor-1260 30.2 ug/Kg 160.4 18.1 10/19/15 19:35U

Surrogates

Decachlorobiphenyl (surr) 71 % 160-125 10/19/15 19:35

Batch Information

Prep Batch:  XXX34421

Prep Method:  SW3550C

Prep Date/Time:  10/15/15 14:27

Prep Initial Wt./Vol.:  22.815 g

Prep Extract Vol:  5 mL

Analytical Batch:  XGC9135

Analytical Method:  SW8082A

Analyst:  NLL

Analytical Date/Time:  10/19/15 19:35

Container ID:  1156052007-A

Print Date:  10/28/2015  6:27:04PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518
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Client Sample ID:  Transformer Dup 1

Client Project ID:  Chevak Pb/PCBs

Lab Sample ID:  1156052008

Lab Project ID:  1156052

Collection Date:  10/08/15 08:00

Received Date:  10/12/15 08:46

Matrix:  Soil/Solid (dry weight)

Solids (%):79.2

Results by Polychlorinated Biphenyls

Results of Transformer Dup 1

Location:  

Date AnalyzedParameter DFUnitsResult LOQ/CL DL
Allowable

LimitsQual

Aroclor-1016 31.3 ug/Kg 162.6 18.8 10/19/15 19:49U

Aroclor-1221 31.3 ug/Kg 162.6 18.8 10/19/15 19:49U

Aroclor-1232 31.3 ug/Kg 162.6 18.8 10/19/15 19:49U

Aroclor-1242 31.3 ug/Kg 162.6 18.8 10/19/15 19:49U

Aroclor-1248 31.3 ug/Kg 162.6 18.8 10/19/15 19:49U

Aroclor-1254 31.3 ug/Kg 162.6 18.8 10/19/15 19:49U

Aroclor-1260 31.3 ug/Kg 162.6 18.8 10/19/15 19:49U

Surrogates

Decachlorobiphenyl (surr) 75 % 160-125 10/19/15 19:49

Batch Information

Prep Batch:  XXX34421

Prep Method:  SW3550C

Prep Date/Time:  10/15/15 14:27

Prep Initial Wt./Vol.:  22.711 g

Prep Extract Vol:  5 mL

Analytical Batch:  XGC9135

Analytical Method:  SW8082A

Analyst:  NLL

Analytical Date/Time:  10/19/15 19:49

Container ID:  1156052008-A

Print Date:  10/28/2015  6:27:04PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518
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Blank ID: MB for HBN 1722804 [MXX/29234]

Blank Lab ID: 1298309

QC for Samples:  

1156052001, 1156052002, 1156052005

Matrix: Soil/Solid (dry weight)

Results by SW6020A

DL UnitsLOQ/CLResultsParameter

Method Blank

Lead 0.200 mg/Kg0.06200.120J

Batch Information

Analytical Batch:  MMS9144

Analytical Method:  SW6020A

Instrument:  Perkin Elmer Sciex ICP-MS P3

Analyst:  EAB

Analytical Date/Time:  10/23/2015  12:33:19PM

Prep Batch:  MXX29234

Prep Method:  SW3050B

Prep Date/Time:  10/16/2015   1:55:43PM

Prep Initial Wt./Vol.:  1 g

Prep Extract Vol:  50 mL

Print Date:  10/28/2015  6:27:06PM
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Blank Spike ID:  LCS for HBN 1156052 [MXX29234]

Blank Spike Lab ID:  1298310

Date Analyzed:    10/23/2015  12:35

Results by SW6020A

Blank Spike Summary

Matrix:  Soil/Solid (dry weight)

Parameter Spike Rec (%) CL

Blank Spike (mg/Kg)

QC for Samples: 1156052001, 1156052002, 1156052005

Result

Lead 50  111 ( 84-118 )55.5

Batch Information

Analytical Batch:  MMS9144

Analytical Method:  SW6020A

Instrument:  Perkin Elmer Sciex ICP-MS P3

Analyst:  EAB

Prep Batch:  MXX29234

Prep Method:  SW3050B

Prep Date/Time:  10/16/2015  13:55

Spike Init Wt./Vol.:  50 mg/Kg    Extract Vol:  50 mL

Dupe Init Wt./Vol.:      Extract Vol:  

Print Date:  10/28/2015  6:27:09PM
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Original Sample ID: 1299208

MS Sample ID:  1298311 MS

MSD Sample ID:  1298312 MSD

Analysis Date:  10/23/2015  12:49

Analysis Date:  10/23/2015  12:52

Analysis Date:  10/23/2015  12:54

Matrix:  Soil/Solid (dry weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1156052001, 1156052002, 1156052005

Matrix Spike Summary

RPD CLResult Result

Lead 46.98.76  107 48.8  108 84-118  4.11 (< 20 )58.8 61.3

Batch Information

Prep Batch:  MXX29234

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  10/16/2015   1:55:43PM

Prep Initial Wt./Vol.:  1.07g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9144

Analytical Method:  SW6020A

Instrument:  Perkin Elmer Sciex ICP-MS P3

Analyst:  EAB

Analytical Date/Time:  10/23/2015  12:52:16PM

Print Date:  10/28/2015  6:27:10PM

Member of SGS Group
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Original Sample ID: 1156052002

MS Sample ID:  1156052003 BMS

MSD Sample ID:  1156052004 BMSD

Analysis Date:  10/23/2015  12:49

Analysis Date:  10/23/2015  12:52

Analysis Date:  10/23/2015  12:54

Matrix:  Soil/Solid (dry weight)

Results by SW6020A

Matrix Spike (mg/Kg) Spike Duplicate (mg/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

Billable Matrix Spike Summary

RPD CLResult Result

Lead 95.317.8  107 99.2  108 84-118  4.11 (< 20 )120 125

Batch Information

Prep Batch:  MXX29234

Prep Method:  Soils/Solids Digest for Metals by ICP-MS

Prep Date/Time:  10/16/2015   1:55:43PM

Prep Initial Wt./Vol.:  1.07g

Prep Extract Vol:  50.00mL

Analytical Batch:  MMS9144

Analytical Method:  SW6020A

Instrument:  Perkin Elmer Sciex ICP-MS P3

Analyst:  EAB

Analytical Date/Time:  10/23/2015  12:52:16PM

Print Date:  10/28/2015  6:27:10PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Blank ID: MB for HBN 1722741 [SPT/9770]

Blank Lab ID: 1297932

QC for Samples:  

1156052001, 1156052002, 1156052005, 1156052006, 1156052007, 1156052008

Matrix: Soil/Solid (dry weight)

Results by SM21 2540G

DL UnitsLOQ/CLResultsParameter

Method Blank

Total Solids %100

Batch Information

Analytical Batch:  SPT9770

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  A.R

Analytical Date/Time:  10/14/2015   5:14:00PM

Print Date:  10/28/2015  6:27:11PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID:  1156012006

Duplicate Sample ID:  1297934

Analysis Date:  10/14/2015  17:14

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

0.1792.992.8Total Solids % (< 15 )

Analytical Batch: SPT9770

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  A.R

Batch Information

Print Date:  10/28/2015  6:27:12PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID:  1156046008

Duplicate Sample ID:  1297935

Analysis Date:  10/14/2015  17:14

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

1156052001, 1156052002, 1156052005, 1156052006, 1156052007

0.0785.285.3Total Solids % (< 15 )

Analytical Batch: SPT9770

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  A.R

Batch Information

Print Date:  10/28/2015  6:27:12PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID:  1156052007

Duplicate Sample ID:  1297936

Analysis Date:  10/14/2015  17:14

Matrix:  Soil/Solid (dry weight)

Results by SM21 2540G

Duplicate Sample Summary 

QC for Samples:

RPD (%)DuplicateOriginalNAME Units RPD CL

1156052001, 1156052002, 1156052005, 1156052006, 1156052007, 1156052008

3.2084.381.6Total Solids % (< 15 )

Analytical Batch: SPT9770

Analytical Method:  SM21 2540G

Instrument:  

Analyst:  A.R

Batch Information

Print Date:  10/28/2015  6:27:12PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Blank ID: MB for HBN 1722765 [XXX/34421]

Blank Lab ID: 1298082

QC for Samples:  

1156052006, 1156052007, 1156052008

Matrix: Soil/Solid (dry weight)

Results by SW8082A

DL UnitsLOQ/CLResultsParameter

Method Blank

Aroclor-1016 50.0 ug/Kg15.025.0U

Aroclor-1221 50.0 ug/Kg15.025.0U

Aroclor-1232 50.0 ug/Kg15.025.0U

Aroclor-1242 50.0 ug/Kg15.025.0U

Aroclor-1248 50.0 ug/Kg15.025.0U

Aroclor-1254 50.0 ug/Kg15.025.0U

Aroclor-1260 50.0 ug/Kg15.025.0U

Surrogates 

Decachlorobiphenyl (surr) 60-125 %90

Batch Information

Analytical Batch:  XGC9135

Analytical Method:  SW8082A

Instrument:  HP 6890 Series II ECD SV H F

Analyst:  NLL

Analytical Date/Time:  10/19/2015  11:35:00AM

Prep Batch:  XXX34421

Prep Method:  SW3550C

Prep Date/Time:  10/15/2015   2:27:27PM

Prep Initial Wt./Vol.:  22.5 g

Prep Extract Vol:  5 mL

Print Date:  10/28/2015  6:27:14PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Blank Spike ID:  LCS for HBN 1156052 [XXX34421]

Blank Spike Lab ID:  1298083

Date Analyzed:    10/19/2015  11:50

Results by SW8082A

Blank Spike Summary

Matrix:  Soil/Solid (dry weight)

Parameter Spike Rec (%) CL

Blank Spike (ug/Kg)

QC for Samples: 1156052006, 1156052007, 1156052008

Result

Aroclor-1016 222  52 ( 47-134 )116

Aroclor-1260 222  92 ( 53-140 )204

Surrogates

Decachlorobiphenyl (surr) 222  89 ( 60-125 )89

Batch Information

Analytical Batch:  XGC9135

Analytical Method:  SW8082A

Instrument:  HP 6890 Series II ECD SV H F

Analyst:  NLL

Prep Batch:  XXX34421

Prep Method:  SW3550C

Prep Date/Time:  10/15/2015  14:27

Spike Init Wt./Vol.:  222 ug/Kg    Extract Vol:  5 mL

Dupe Init Wt./Vol.:      Extract Vol:  

Print Date:  10/28/2015  6:27:16PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID: 1155990011

MS Sample ID:  1298084 MS

MSD Sample ID:  1298085 MSD

Analysis Date:  10/19/2015  17:58

Analysis Date:  10/19/2015  18:25

Analysis Date:  10/19/2015  18:52

Matrix:  Soil/Solid (dry weight)

Results by SW8082A

Matrix Spike (ug/Kg) Spike Duplicate (ug/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

1156052006, 1156052007, 1156052008

Matrix Spike Summary

RPD CLResult Result

Aroclor-1016 25858.2U  77 258  77 47-134  0.26 (< 30 )199 199

Aroclor-1260 25858.2U  81 258  103 53-140  23.70 (< 30 )209 265

Surrogates

Decachlorobiphenyl (surr) 258  72 258  67 60-125  7.45186 173

Batch Information

Prep Batch:  XXX34421

Prep Method:  Sonication Extraction Soil SW8080 PCB

Prep Date/Time:  10/15/2015   2:27:27PM

Prep Initial Wt./Vol.:  22.60g

Prep Extract Vol:  5.00mL

Analytical Batch:  XGC9135

Analytical Method:  SW8082A

Instrument:  HP 6890 Series II ECD SV H F

Analyst:  NLL

Analytical Date/Time:  10/19/2015   6:25:00PM

Print Date:  10/28/2015  6:27:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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Original Sample ID: 1156052008

MS Sample ID:  1156052009 BMS

MSD Sample ID:  1156052010 BMSD

Analysis Date:  10/19/2015  19:49

Analysis Date:  10/19/2015  20:04

Analysis Date:  10/19/2015  20:18

Matrix:  Soil/Solid (dry weight)

Results by SW8082A

Matrix Spike (ug/Kg) Spike Duplicate (ug/Kg)

QC for Samples:

Parameter SpikeSample Rec (%) Spike Rec (%) CL RPD (%)

Billable Matrix Spike Summary

RPD CLResult Result

Aroclor-1016 27531.3U  92 275  99 47-134  7.27 (< 30 )254 273

Aroclor-1260 27531.3U  76 275  75 53-140  1.38 (< 30 )210 207

Surrogates

Decachlorobiphenyl (surr) 275  76 275  78 60-125  2.54210 215

Batch Information

Prep Batch:  XXX34421

Prep Method:  Sonication Extraction Soil SW8080 PCB

Prep Date/Time:  10/15/2015   2:27:27PM

Prep Initial Wt./Vol.:  22.92g

Prep Extract Vol:  5.00mL

Analytical Batch:  XGC9135

Analytical Method:  SW8082A

Instrument:  HP 6890 Series II ECD SV H F

Analyst:  NLL

Analytical Date/Time:  10/19/2015   8:04:00PM

Print Date:  10/28/2015  6:27:17PM

Member of SGS Group

SGS North America Inc.
200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301  www.us.sgs.com
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1156052

2F - Hand Delivered

1 2.1 241

Sample 2,3 and 4 MS/MSD and 8,9,10

D.C 10/12/2015
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✔
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 SGS logo new.gif

Sample Containers and Preservatives

Container Id Preservative Container Condition Container Id Container ConditionPreservative

1156052001-A No Preservative Required OK

1156052002-A No Preservative Required OK

1156052003-A No Preservative Required OK

1156052004-A No Preservative Required OK

1156052005-A No Preservative Required OK

1156052006-A No Preservative Required OK

1156052007-A No Preservative Required OK

1156052008-A No Preservative Required OK

1156052009-A No Preservative Required OK

1156052010-A No Preservative Required OK

Container Condition Glossary

Containers for bacteriological, low level mercury and VOA vials are not opened prior to analysis and will be assigned condition code 

OK unless evidence indicates than an inappropriate container was submitted.  

OK - The container was received at an acceptable pH for the analysis requested.

PA - The container was received outside of the acceptable pH for the analysis requested. Preservative was added upon receipt and the 

container is now at the correct pH. See the Sample Receipt Form for details on the amount and lot # of the preservative added.

PH - The container was received outside of the acceptable pH for the analysis requested. Preservative was added upon receipt, but was 

insufficient to bring the container to the correct pH for the analysis requested. See the Sample Receipt Form for details on the amount 

and lot # of the preservative added.

BU - The container was received with headspace greater than 6mm.

10/13/2015
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Photo 1. Northwest corner of school.  Looking approximately east.  October 8, 2015.  

Photo 2. Northwest corner of school.  Looking approximately east.  October 8, 2015. 
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Photo 3. Northwest corner of school.  Looking approximately east.  October 8, 2015. 

Photo 4. Northwest corner of school.  Looking approximately east.  October 8, 2015.   
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Photo 5. Southwest edge of school.  Looking approximately northeast.  October 8, 2015.  

Photo 6. Southwest edge of school.  Looking approximately northeast.  October 8, 2015. 
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Photo 7. Southwest edge of school.  Looking approximately northeast.  October 8, 2015. 

Photo 8. Southwest edge of school.  Looking approximately northeast.  October 8, 2015.   
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Photo 9. South corner of school.  Looking approximately north.  October 8, 2015.  

Photo 10. South corner of school.  Looking approximately north.  October 8, 2015. 
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Photo 11. South corner of school.  Looking approximately north.  October 8, 2015. 

Photo 12. South corner of school.  Looking approximately north.  October 8, 2015. 
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Photo 13. Southeast edge of school.  Looking approximately northwest.  October 8, 2015.  

Photo 14. Southeast edge of school.  Looking approximately northwest.  October 8, 2015. 
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Photo 15. Southeast edge of school.  Looking approximately northwest.  October 8, 2015.   

Photo 16. Southeast edge of school.  Looking approximately northwest.  October 8, 2015. 
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Photo 17. Southeast corner of school.  Looking approximately northwest.  October 8, 2015. 

Photo 18. Southeast corner of school.  Looking approximately northwest.  October 8, 2015.
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Photo 19. Northeast edge of school.  Looking approximately southwest.  The picture below 
is taken where the arrow points.  October 8, 2015. 

Photo 20. Northeast edge of school.   Looking approximately southwest.   This picture was 
taken where the arrow points in the above picture.  October 8, 2015.
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Photo 21. Northeast edge of school.  Looking approximately southwest.  October 8, 2015. 

Photo 22. Northeast edge of school.  Looking approximately southwest.  October 8, 2015.
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Photo 23. Northeast corner of school.  Looking approximately south.  October 8, 2015. 

Photo 24. Northeast corner of school.  Looking approximately south.  October 8, 2015.  
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Photo 25. Northeast corner of school.  Looking approximately south.  October 8, 2015. 

Photo 26. Northeast corner of school.  Looking approximately south.  October 8, 2015. 
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Photo 27. Northwest edge of school.  Looking approximately southeast.  October 8, 2015.  

Photo 28. Northwest edge of school.  Looking approximately southeast.  October 8, 2015.
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Photo 29. Northwest edge of school.  Looking approximately southeast.  October 8, 2015. 

Photo 30. Northwest edge of school.  Looking approximately southeast.  October 8, 2015.
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Photo 31. Transformer 1 on left, Transformer 2 on right.  October 8, 2015.  

Photo 32. Transformer 1.  October 8, 2015.
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Photo 33. Transformer 1.  October 8, 2015.  

Photo 34. Transformer 2.  October 8, 2015.
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Photo 35. Transformer 2.  October 8, 2015.  

Photo 36. Location of soil sample Battery 2: note hand auger.  October 8, 2015.  
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Photo 37. Location of soil sample Battery 1 in middle foreground.  October 8, 2015.  

Photo 38. Location of soil sample Transformer 1: note hand auger.  October 8, 2015.  
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Photo 39. Location of soil sample Transformer 2: note hand auger.  October 8, 2015.  
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Photo 1. General interior conditions.  Gymnasium.  October 8, 2015.  

 

Photo 2. General interior conditions.  Gymnasium.  October 8, 2015.
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Photo 3. Possible asbestos‐containing material on pipes in hallway between gymnasium 
and cafeteria.  October 8, 2015.  

Photo 4. Possible asbestos‐containing material on pipes in hallway between gymnasium 
and cafeteria.  October 8, 2015.
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Photo 5. Asbestos‐containing linoleum of Room 13.  October 8, 2015.  

Photo 6. Asbestos‐containing linoleum of Room 9 on right, Room 8 on left.   
October 8, 2015.  
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Photo 7. Asbestos‐containing linoleum of Room 12.  October 8, 2015.  

Photo 8. Asbestos‐containing linoleum linoleum in Room 10.  October 8, 2015.  
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Photo 9. Asbestos‐containing linoleum in Room 4.  October 8, 2015.  

Photo 10. General interior conditions.  Ceiling in Room 4.  October 8, 2015.  
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Photo 11. General interior conditions.  Room 29 on left, Room 3 door just past corkboard 
on right.  October 8, 2015.  

Photo 12. General interior conditions.  Room 28 on left, Room 3 on right in foreground, 
Room 2 just past Room 3 on right..  October 8, 2015.
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Photo 13. Asbestos‐containing linoleum in Room 33 (based on map) but “13” on door.  
October 8, 2015.  

Photo 14. Asbestos‐containing linoleum in Room 43.  October 8, 2015.
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Photo 15. Asbestos‐containing linoleum of Room 57.  October 8, 2015.  

Photo 16. Asbestos‐containing linoleum of Room 61.  October 8, 2015.



October 2015, Investigation Report, Chevak Old School – Interior Photos 

Prepared for: Yukon River Inter‐Tribal Watershed Council   Page 9 of 9 
*** References to asbestos are based on the November 4, 1991 asbestos notice found in the Old School. 

 

 

Photo 17. Asbestos‐containing linoleum in Room 62.  Gymnasium in background, Room 57 
on right.  October 8, 2015.  

Photo 18. Room 56.  Not cited on the November 4, 1991 notice as asbestos‐containing but 
appears to be same linoleum as asbestos‐containing rooms.  October 8, 2015.  
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Appendix E 

Photographs ‐ Old School Tank Farm 
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Photo 1. Taken from east corner of Old School Tank Farm. Looking southwest. 
October 8, 2015. 

Photo  2.  Stained  soil.  Taken  from  southeast  edge  of  tank  farm.  Looking  southwest.
October 8, 2015. 
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Photo 3. Hose leading to tank next to ladder. Picture taken while standing on southeast 
edge of tank farm. Looking northwest. October 8, 2015. 

Photo 4. Same hose from Photo 3. Picture taken while standing along southeast edge of tank 
farm. Looking northeast. October 8, 2015.
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Photo 5. Stained soil along southwest edge of tank farm. Facing northwest.   
October 8, 2015. 

Photo 6.  Stained  soil  and debris  along northeast  edge of  tank  farm.  Looking  southeast.  
October 8, 2015. 


