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RE: West Woodbury Subd. Sanitary Sewer Extension
West Woodbuty Subd. Lot 3
430 linear feet of sewer main
Approval to Construct

Greetings Mt. Schiller,

On May 20, 2021 the Alaska Department of Environmental Conservation (ADEC or Department) received
a submittal requesting construction approval for the subject project located in Sitka, AK. The information
was reviewed in accordance with Wastewater Disposal Regulations 18 AAC 72 and construction approval
is granted. Enclosed is the Construction and Operation Certificate with the Approval to Construct section
sighed.

Project Description

The approved project includes installation of approximately 430 linear feet of 8” PVC sewet main and 3
F&I Type A Sanitary Sewer Manholes on the subject property. This sewer extension will connect with the
existing collection infrastructure and be discharged into the City and Borough of Sitka’s Wastewater
Ttreatment Plant.

Approval to Operate Requitements

This construction approval includes a 90 day interim approval to operate provided that construction
substantially complied with the approved design drawings. In order to receive final opetational apptoval,
please submit the following information within 60 days of the completion of this project:

1. Written request for operational approval that includes a statement regarding any changes made
during construction

2. Record drawings prepared (signed and dated) by the engineer responsible for observing the
construction of this project (The Depattment prefers drawings that ate no larger than 117 x 17”.)

3. Certification of Construction form complete with signatures from the Owner, Construction
Contractor, and Engineer (A copy of this form may be downloaded and printed from the
Department of Environmental Conservation website
http:/ /dec.alaska.gov/watet/wwdp/onsite/pdf/construction.pdf ot a copy will be provided upon
request.)

If the approval to operate trequirements cannot be met within 90 days of construction completion, an
extension of the interim approval to operate must be requested at least 30 days in advance.



Benjamin Schiller, P.E. 2 June 30, 2021
West Woodbury Subdivision Sewer Extension

Disclaimers and Appeals Process

Approval of submitted plans is not approval of omissions or oversights by this office or noncompliance
with any applicable regulation. The Department's construction approval does niot guarantee correctness o
the functionality of the design, or waive the owner's responsibility for continued compliance with state
regulations. Deviations from approved plans which affect capacity, flow, pressure, operation, compliance, or
materials of major system components must be approved by this Department prior to their construction or
implementation.

This approval is valid for two yeats from the date of this letter. If the applicant fails to construct, alter,
install, or modify the system, the approval is void and plans must be resubmitted for department review and
approval according to 18 AAC 72.200.

This approval is contingent upon your receipt of any other state, federal, ot local authorizations
which are required fot your project. You are required to obtain all other necessary authorizations before
proceeding with your project. This approval does not imply the granting of additional authorizations nor
obligate any state, federal, ot local tegulatory body to grant required authorizations.

Any person who disagrees with this decision may request an adjudicatory hearing in accordance with 18
AAC 15.195- 18 AAC 15.340 or an informal review in accordance with 18 AAC 15.185. Informal review
requests must be delivered to the Division of Water Director, 555 Cordova Street, Anchorage, AK 99501,
within 20 days of this decision. Adjudicatoty hearing requests must be delivered to the Commissioner of
the Department of Environmental Consetvation, PO Box 111800, Juneau, A 99811, within 30 days of this
decision. If a heating is not requested within 30 days, the right to appeal is waived. Mote information on
the Depattment’s administrative appeals process can be found at http://dec.alaska.gov/commish/review-
guidance/.

If you have questions please contact me at 907-456-5167 ot by e-mail at raymond.zimmesr(@alaska.gov

Sincerely,

Digitally signed by Raymond

Raymond Zimmer zimmer
Date: 2021.06.30 10:08:24 -08'00'

Raymond Zimmer
Eng. Associate

Enclosures: Construction and Operation Certificate



A,

STATE OF ALASKA
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
CONSTRUCTION AND OPERATION CERTIFICATE
FOR
DOMESTIC WASTEWATER DISPOSAL SYSTEMS

APPROVAL TO CONSTRUCT

Plans for the construction or modification of the West Woodbury Subd. Lot 3 domestic wastewater system, located at Sitka,
Alaska, submitted in accordance with 18 AAC 72.200 through 18 AAC 72,235 by Benjamin Schiller, P.E. have been reviewed
and are

approved as submitted [[] conditionally approved (see attached conditions)
Digitally signed by Raymond
Raymond s
Zimmer Date: 2021.06.30 10:12:18 Engineering Associate | 6/30/2021

By: Raymond Zimmer Bo0d (Title) (Date of Approval)

If applicant fails to construct, alter, install, or modify the system within two years of the date of approval to construct, approval is
void, and plans must be resubmitted for Department review and approval.

APPROVED CHANGE ORDERS

Change (contract order number or descriptive reference)

(Reviewing Engineer) (Title) (Date of Approval)

APPROVAL TO OPERATE

The “Interim Approval to Operate” or “Final Approval to Operate” section must be completed and signed by the Department
to continue to use this system beyond 90 days following the construction completion date,

Interim Approval to Operate:

The construction of the above referenced domestic wastewater disposal system was completed on . The system is
hereby granted an extension of the INTERIM APPROVAL TO OPERATE until date. It is illegal to operate the
domestic wastewater disposal system beyond this date without Final Approval to Operate from the Department.

(Reviewing Engineer) (Title) (Date of Approval)

Final Approval to Operate:

Record drawings and other documents submitted to the Department, or an inspection by the Department, has confirmed that the
domestic wastewater disposal system was constructed in substantial conformance with the approved plans. The system is hereby
granted FINAL APPROVAL TO OPERATE.

(Reviewing Engineer) (Title) (Date of Approval)
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Future Growth Map
Old Harbor Mountain Road

Between Granite Creek and Harbor Mountain Road there
is a bypass road near the USFS parking lot that provides
access to over 10 acres of undeveloped CBS land. This area
could support a variety of uses, such as residential and
agriculture, and it could also act like buffering between
different uses If the area or adjacent areas were developed |

for more intense uses such as industrial or commercial.

”’ﬁw Py iV . F P / M_ast’er;Planning*Needed

Master
Planning
-~ Needed

070
Cm“"w'b”

>

'Residential
and Infill

.. £ o th—d-nﬁﬂﬁﬂﬂ =
_nu#ﬁ“'% ﬁ
% B
c’1‘-‘) E
%
£ @
3,
o
‘8“°
o '
‘o\w _~Master
"~ Planning.
© " Needed
M
Future Grawth Zoning ) ‘¢E
Mastar Plavioing Wesded
I cormmerial vight 5
Ragdenial and el Foet
e 1] 126 250 500




Terrain Works landslide susceptibility mapping.

Parcels C and D Benchland sites.




Proposed old Harbor Mountain road Development site.

LINK:

https://terrain-

works.maps.arcgis.com/apps/Cascade/index.html|?appid=679cadeb7c304edc8fc121d125e95871




> NORTHERN GEOTECHNICAL ENGINEERING, INC..~ TERRA FIRMA TESTING

Laboratory Testing  Geotechnical Engineering  Instrumentation.  Construction Monitoring Services | Thermal Analysis

October 12, 2020 NGE-TFT Project # 4349-16

Andrew Friske
210 Kramer Ave
Sitka, Alaska 99835

RE: EVALUATION OF KRAMER LANDSLIDE RECURRENCE INTERVAL IN
SITKA, ALASKA.

Andrew,

We (Northern Geotechnical Engineering, Inc. d.b.a. Terra Firma Testing) have completed our
evaluation of the landslide recurrence interval for the Kramer Avenue Landslide (hereafter
referred to as the Kramer Landslide) in Sitka, Alaska that occurred on August 18, 2015,

Shannon and Wilson, Inc. (SWI) conducted an overview study of the Kramer Landslide,
evaluating the debris flow impacting several residential lots along Kramer Avenue and resulted
in the loss of three lives (See Figure 1 for debris path and location). SWI’s study of the landside
is titled South Kramer Avenue Landslide: Jacobs Circle to Emmons Street, Sitka, Alaska, dated
February 2, 2016. SWI’s report separated their study area into three hazard zones (high, medium,
and low). SWI’s hazard zones were based on computer modeling, field reconnaissance,
assessment of LiDAR hill shades, and professional judgement. Based on our field reconnaissance,
assessment of LIDAR hill shades and our professional judgement, we believe that SWI very well
defined the hazard zones associated with potential landslides in the same area. The North
Tributary is in SWI’s landslide high hazard zone.

The purpose of this study is to determine an estimated risk (recurrence interval) associated with
the high hazard zone areas delineated in the SWI report and propose mitigation to alter the high
zone area. Our report does not calculate a well-defined recurrence interval as we feel the data
available and a scientific understanding of the landslide mechanism from which a determination
could be made does not exist.

1.0 Introduction

The purpose of this study was to compare the estimated recurrence interval of the Kramer
Landslide to the potential landslide area in the tributary immediately north of the Kramer
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Sitka Landslide Recurrence Intervals NGE-TFT Project #4349-16
Kramer Landslide

Andrew Friske

October 12, 2020

Landslide (hereafter referred to as the North Tributary). The information that we believe is
missing and will never be available for evaluation of the Kramer landslide in order to expand
upon and further define the recurrence interval of the landslide is the orographic effect to
precipitation, microburst potential, and the variation of precipitation at the top of the ridge that
appears to be the event that induced the slide.

Orographic concentration of precipitation is influenced by numerous factors, including slope
inclination of the terrain, slope orientation, and static equilibrium of the atmosphere in the region.
(Figure 2). Orographic effect occurs when the prevailing winds absorb moisture (in this case
most likely from the ocean) and drive the moist air up the mountain where the temperature is
significantly cooler. The colder air then causes the condensation of the moisture which leads to
precipitation that occurs predominately on the ocean side of the mountain range. This is
supported by the locations of the landslides that occurred throughout Sitka as all of them
occurred on the ocean side.

A microburst is a localized column of sinking air (downdraft) within a storm and is usually less
than 2.5 miles in diameter. Microbursts start with the water droplets/hailstones being suspended
within the updraft and are followed by cooling (sinking air) and therefore weakening of the
updraft. Afterwards the updraft is no longer capable of holding the large core of rain/hail up and
results in the core plummeting to the ground. As it hits the ground it spreads out in all directions.
The location in which the microburst first hits the ground experiences the highest winds and
greatest damage. (See Figure 3) Microbursts can cause extensive damage at the surface, and in
some instances, can be life-threatening. We believe a microburst may have contributed to the
Kramer landslide and could be a possible explanation as to why the North Tributary that has such
similar characteristics did not trigger during the Kramer slide.

Given the number of factors and limited ability to account for them we established a baseline
preliminary recurrence interval for the North Tributary with the currently available information
which is expected produce a mud/debris flow in the North Tributary similar to the Kramer
Landslide based on the rainfall data closest to the slide location.

Our Efforts include:

1. study of the rainfall event and history that is believed to be the primary contributing
factor that ultimately caused the Kramer Landslide

2. exploration of the soils within the North Tributary feature that would be the source of the
debris

3. an evaluation of information needed to accurately define the recurrence interval of a
mud/debris flow event, sourcing from the North Tributary
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Sitka Landslide Recurrence Intervals NGE-TFT Project #4349-16
Kramer Landslide

Andrew Friske

October 12, 2020

4. risk assessment evaluation
5. possible landslide return intervals; and
6. potential mitigation measures.

1.1 Risk

Risk can never be eliminated from any engineered system. Multiple risk assessment measures
were evaluated including the International Building Code/International Residential Code
(IBC/IRC) residential structural design probabilities, Federal Emergency Management Agency
(FEMA) flood design events, and American Society of Civil Engineers (ASCE) seismic design
categories. The International Building Code/International Residential Code (IBC/IRC) is
currently based on a 2% of an event occurring in a 50-year period. The structural aspects of the
code have reduction factors, depending upon the importance of the facility. For residential
structures, the reduction factors increase the risk. The factors increase the probability to about a 5%
of an event occurring within a 50-year period (which was the probability in older versions of the
code). This equates to a recurrence interval of about 475 years.

To account for weather and natural phenomenon related events, the FEMA design events
classifications were considered. For FEMA classification of individual facilities (bridges, dams,
flood plains, etc) are typically designed to 100-year, 500-year, or some other site-specific
recurrence interval, depending upon its importance and potential risk for public use. By
combining both the FEMA design events for a rare event and the IBC acceptable risk for
recurrence we believe a recurrence interval of 500 years would be appropriate to use for the
landslide event.

1.2 Potential Contributing Factors

Interpretation of future landslide recurrence intervals requires an understanding of the
surrounding conditions and the processes driving the initiation of a landslide event. The
components necessary to assess landslide risk in the project area include the following: past
history, slope steepness, bedrock depths, and total precipitation, including orographic and
microburst effects. Indications that can be used to measure these factors are usually obtained
indirectly by looking at vegetation, slope orientation, runout zones, historical weather data, or
precipitation zones. Further analysis of these factors is discussed below in section 2.
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2.0 Analysis of Risk Factors
2.1 Sitka Rainfall

The southeast coast of Alaska provides a significant storm barrier on the northeastern Pacific
Ocean boundary. As such, precipitation is frequent and sometime quite intense. A majority of the
precipitation occurs during the winter months. Due to the rapid elevation changes on the coast,
many times the winter precipitation consists of rain at sea-level and snow at the higher elevations
with greater precipitation at higher elevations.

When moist air is forced to raise in elevation (e.g. mountain side), the temperature of the air can
be lowered to the point of condensation and precipitation; this precipitation is called orographic
precipitation, This effect causes the intensity and volume of precipitant to be highly variable over
short distances, both vertically and laterally. Additionally, the high intensity areas are not
consistent between events.

With the orographic effects and snow precipitation in the winter, the potential impact within a
potential landslide zone and risk of heavy precipitation in the summer is different than the winter.
To evaluate the Kramer Landslide precipitation in terms of a recurrence interval we compared
the precipitation records prior to the Kramer Landslide to historic data, both during the same
calendar interval and to the annual data.

National Oceanic and Atmospheric Administration (NOAA) presents precipitation frequency
data for two weather stations located in Sitka. One weather station (Sitka Japonski AP) is located
on Japonski Island at the airport and the second weather station (Sitka Magnetic OBSY) is
located on Harbor Drive in Sitka, Alaska. Precipitation frequency data that we present in this
report is from the Sitka Magnetic OBSY Station as it is the most inland of the two either stations.
See Figure 1 for the location map.

2.1.1 2015 Rainfall

We present the average and 2015 precipitation depth along with the largest rainfall in 24 hours
for each month in Table 1 of this report (Weatherunderground, 2019). The rainfall for 45 days
prior to the Kramer Landslide was 13.0 inches with a large rainfall event of 0.99 inches in a 24-
hour period; 3 days prior to the Kramer Landslide. This heavy rainfall is attributed to the cause
of the Kramer Landslide, however what is not known is the actual the rainfall quantity at the
head of Kramer Landslide as the Sitka is collected approximately 2.5 miles and over 1300 feet
lower in elevation from the head of Kramer Landslide. We currently do not have any actual
precipitation data at the head of the Kramer Landslide.

Page 4 of 11

11201 Olive I.ane Anchorace Alacka 99515 « Phone: (007) 344-5034 « Fax: (907) 344-5993 . Website:r www.nee-tft.com



Sitka Landslide Recurrence Intervals NGE-TFT Project #4349-16
Kramer Landslide

Andrew Friske

October 12, 2020

Table 1: Precipitaion Data from Sitka Magnetic OBSY Weather Station

JAN FEB .MAR APR MAY JUN JUL AUG SEP OiCT NOV DEC

AVERAGE

PRECIPITATION | 839 | 6.50 | 6.14 | 433 | 421 | 287 | 413 | 6.85 | 11.73 | 1295 | 9.76 | 8.86
(TNY
2015

PRECIPITATION | 14.28 | 549 | 7.73 9.8 034 | 45 | 1063 | 12.78 | 17.17 | 10.59 | 15.14 | N/A?
(IN)

2015 LARGEST 2 66
24-HR 350 | 216 | 143 | 2,02 | 019 | 0.87 | 1.62 oy | 437 | 106 | 186 | N/A?

PRECIPITATION 2.56

*NOTES:IH“

1: Value from August 1, 2015 to August 15, 2015
2: Data was not available,
3: Data from weatherundergournd, 2019

The recurrence interval charts from NOAA Precipitation Frequency Estimates (NOAA, 2017)
were reduced to 25% to account for the yearly average amount of rain occurring during this time
period and the June 15 through August 15 precipitation was plotted on Figure 4. As shown on
Figure 4, the 60 days prior to the Kramer Landslide had a precipitation level with a recurrence
interval of about 500 years. Similarly, for the 45 days prior to the Kramer Landslide, the
recurrence interval was about 800 years, and for the 30 days prior to the Kramer Landslide, the
recurrence interval was about 1000 years.

2.1.2 30-Year Rainfall Analysis

The rainfall data prior to the Kramer Landslide indicates a prolonged period of greater than
normal rainfall. For the 30-year data set available to us, July 2015 had the most rain recorded in
July and August 2015 was the second highest rainfall for that month (August 2014 recorded 0.67
inches more than August 2015). Combining July and August; 2015 recorded the highest rainfall
for the 2-month period. For approximately 75 days prior to the Kramer Landslide, the
precipitation average more than twice the normal precipitation. Longer term, the cumulative
precipitation for 2015 compared to normal is plotted on Figure 4. From January 1 until the
Kramer Landslide, the cumulative precipitation averaged 50% above normal. Excluding January;
2015 was 33% above normal for the 6.5 months.

2.1.3 Regional Data

In addition to these data sets, an attempt was made to correlate regional data using a modified
regression analysis. Truncation of rainfall events occurring more often than 10 times in one year
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were analyzed using logarithmic, exponential, polynomial, and power best fit lines with the
optimal fit for the data being the regression analysis similar to the one used by NOAA. This led
to trend lines much more realistic for the 100 to 1000-year events but still showed the events
leading up to the landslide as not particularly rare. These correlate fairly close to the data

provided by NOAA 24-hour graphs used (without the reduction factor).

The seasonal range of precipitation were used to further refine the data the with the assumption
that the snow/frozen ground conditions would not contribute to the slide. A defined start and end
date of the useable precipitation year by the seasonal freeze probabilities is given by the western
region climate center with a 90% probability.

In order to properly evaluate the saturation potential of the mountain side the rate at which an
atmospheric variable (normal temperature in Earth's atmosphere) falls with altitude or “lapse rate”
should be considered. The correlation of lapse rate is important due to the relative location of the
weather station data to the elevation of the landslide data. The elevation at the top of the slide
according to the USGS TNM elevation data (longitude -135.360622, Latitude 57.082044) is
given to be 1339 feet. The elevation datum for the Sitka Airport station used is 70 feet according
to the station metadata at the western region climate center. As the slide was on the windward
side of the mountain an annual lapse rate of 4.55 C/km (8.27 F/1000ft) was used. This
corresponds with the lapse rates found in a similar study done in the Cascade Mountains,

The approximate elevation difference of 1300’ between the weather station and near the top of
the Kramer slide yields an average temperature difference of approximately 8 degrees. Using this
8-degree temperature difference between the station and slide area, the 90% spring ‘Freeze’
probability was moved from May 23" to June 17" and the 90% fall ‘Freeze probability’ was
moved from November 1 to September 24", Only rainfall data between these two dates were
considered in the probability analysis as the landslide would most likely not occur under freezing
conditions.

Using the above-mentioned date range, the rainfall event that caused the landslide does not
appear to be a particularly unusual event in the region. This is clearly contradicted by the
evidence of 200+ year old tree growth in the Kramer Landslide and further leads to the
conclusion that the orographic effects and potential microburst conditions at the top of the
mountain were significantly greater than those shown at any of the local weather stations.

2.1.4 Orographic Microbursts

Due to the nature of the surrounding topography of the Sitka area we believe that orographic and
microbursts may have contributed to several of the slides in the area. An analysis of the wind
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data from the day of the Kramer landslide shows that the wind during that day was above
average but not unusually high. The above-average wind further adds to the possibility that

orographic microbursts many have contributed to triggering the slide.
2.2 Kramer Landslide Debris

The North Tributary, which is currently intact has a similar length and height as the Kramer
Landslide area. The North Tributary is wider, not as deep and does not have as well of a well-
defined bottom channel compared to the Kramer landside. A total of 10 test probes were
advanced in three cross-sections in the North Tributary. We present the approximate locations of
the probe sections in Figure 5 of this report and the cross sections in Figure 6 of this report. From
the test probes we believe the soil depths in the North Tributary are less than the Kramer
Landslide

2.2.1 Soil/Bedrock Depths

At this time, we feel that the soils data obtained in the North Tributary indicates both similarities
and differences which we are not able to resolve. In general, we do not see obvious differences
that would lead us to believe that a debris flow from the North Tributary would be significantly
larger than that of the Kramer Landslide, and some of the data indicates the volume of debris
would be less, especially considering that there will be little to no contribution to the volume
from the area below the confluence of the two gullies.

Both the Kramer Landslide and the North Tributary are natural depressions in the mountainside
topography. This suggests that debris flows may have occurred in both locations prehistorically
or could be due to erosion only. We did not consider the potential of previous slide activity in
our evaluation.

In addition to attempting to correlate the local weather station rainfall frequency data with the
land slide recurrence frequency another approach was taken to possibly determine the landslide
recurrence frequency interval. Using the data available from the Shannon and Wilson Report a
general profile of the soil was created. The profile created consisted of a layer of organics with
an average thickness as determined by the bole logs done in January of 2019. Next would be a
layer of silty sand with trace clay from ash fallout, followed by a layer of till and then weathered
bedrock.

Using this profile and an average void space of 18% as determined by a dry bulk density of 135
lbs/ft? and an assumed specific gravity of 2.65. With an average depth of soil in the gully
estimated to be 8 feet, and a saturation level of 75%, only about 4.5 inches of rain would be
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needed to completely saturate the soil, which is plausible. More testing would be needed to
determine the percolation and absorption rates of the soils to determine how much moisture is
retained from the previous days during multi-day heavy rainfall events and to estimate the

potential for over-saturation.
2.2.2 Vegetation Observation

Following a landslide event there will be a recovery time before trees will begin to regrow. This
recovery time is estimated to be 100 to 200 years. It was also noted that the trees in the Kramer
Landslide debris were approximately 200 years of age. Given that the previous landslide area has
a 100 to 200-year recovery time and approximately 200-year-old trees re-vegetate the landslide
suggest the recurrence interval for the Kramer Landslide event is at least 300 to 400 years.

2.3 Historical Data

With a precipitation recurrence interval of about 1000 years, and a vegetation recovery interval
in the order of 400 years, the precipitation recurrence interval governs. A landslide did not occur
in the North Tributary when the Kramer Landslide occurred. Both the Kramer Landside and
North Tributary would be subject to the same precipitation data, but not necessarily subject to the
same orographic or microburst effects. If the orographic effect area is small only impacting one
potential landslide area, then there would be a recurrence interval for the orographic effect to be
in the correct place. This recurrence would be in addition to the precipitation recurrence interval.

3.0 Conclusions

Following the Kramer landslide, the City of Sitka enacted an ordinance that is intended to
minimize the risk in the event of a future landslide that impacts developed areas. In part, the
ordinance reads:

20.01.030

D. The restricted landslide area designation may be removed from a lot or a portion of a lot if the
owner(s) submits to the city a geotechnical evaluation which demonstrates to the satisfaction of
the municipal administrator that such property is not subject to a moderate or high risk from
landslide or other significant movement.

Given that there is no definition of what constitutes moderate or high risk, the conclusions
presented below provide insight as to what the return interval other hazards define regarding risk
levels.
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Given the variations in the physical configuration of the topography, isolated concentrated
precipitations, wind driven orographic/microbursts, and soil conditions overlaying the bedrock, a
repeatable accurate risk analysis contains too many variables to produce definitive results.
Considering this variability, the following risk assessment chart and discussion is based

primarily on engineering judgement founded on the risk factors discussed and existing code

requirements.
Design Event
Seismic Flood Wind
Very Large Event/ 2475 Years | Determined on site specific basis | 125 Years
= | Very Low Risk
@ § Large Event/ 475 Years | Determined on site specific basis | 100 Years
A _*“é Low Risk
qﬁ § Medium Event / 72 Years 500 Years 75 Years
17,1
E < | Medium Risk
'é & | Small Event/ 25 Years 100 Years 50 Years
S 2| High Risk

Given the return intervals provided for the risk categories above from FEMA, we have
determined that recurrence interval for the 30-day (July 15, 2015 to August 15, 2015)
precipitation event prior to the Kramer Landslide is approximately 1000 years, 800 years for the
45-day period (July 1, 2015 to August 15, 2015) and 500 years for the 60-day recurrence interval
(June 15, 2015 to August 15, 2015). We believe that the lowest recurrence interval should be
applied to the high hazard zones identified in the SWI’s report and indicate less risk than the
IBC/IRC implied risk and less risk than is used for most weather and geologic impacted public
structures. Additionally, the orographic amplification that may also have occurred could increase
the recurrence interval. It is our professional opinion that the 30-day precipitation event prior to
August 18" 2015 ultimately created the Kramer Landslide and corresponds with a low to
medium risk level under the above design events and criteria.

For our conclusions, we use the City of Sitka’s ‘moderate risk’ correlating to medium risk and
high risk being the same. As such, the Kramer landslide falls into the large or very large event
category. We also conclude that a landslide event originating in the North Tributary would also
fall into the large event or very large event category, therefore having a low risk potential.
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4.0 Engineering Judgement Decision

Ultimately, the decisions regarding development of the area below the North Tributary adjacent
to the Kramer slide should be based on a consensus of understanding between the property
owners, engineering assessment, and regulatory authorities.

Based on the above evaluation, the risk of another landslide similar to the one that occurred on
August 18, 2015 appears less than the risk generally associated with the governing codes and
emergency management agencies.

Mitigation to further reduce the risk of property damage and life-safety concerns should be
seriously considered as a part of the requirements for development of the area impacted by the
Kramer landslide. Currently, because the soil and vegetation have been removed in the Kramer
landslide path, water flows in the path are intense with large rainfall events causing deep, fast-
flowing runoff. Additionally, removing water from a debris flow similar to that which occurred
for the Kramer landslide will reduce how far the debris will flow. For both of these conditions,
development of temporary water storage basins, creation of alternating flat and steep sections,
and design for a deposition area above the development area can help mitigate the risk associated
with the North Tributary.

The design will need to consider rainfall flow volumes (not associated with a slide event),
potential slide debris volumes, potential debris flow paths (with potential for training structures
to help divert flow to the deposition area, and outfall paths for the rainfall and slide water.
Beyond the engineering, property ownership, construction and maintenance costs, and property
value need to be considered.
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We greatly appreciate the opportunity to provide you with our professional service. Please
contact us directly with any questions or comments you may have regarding the information that

we present in this letter, or if you have any other questions, comments, and/or requests.

Sincerely,
Northern Geotechnical Engineering, Inc. d.b.a. Terra Firma Testing,

Keith F. Mobley, P.E. SNy
. ¢ <> OF AL 2\
President :V‘ “

; /"" ' /
4 _ir/af% )5 o.h el
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§5-2 | 510,68 33.15 | 3°43'08%| 16.58| 33.14|574°00° 18 .0"E 1100 90.00 |711.16 | 70" 45*5L* | §3.92 |104.23|516° 50 dA .0"W | 122-2 | 354,93 207,51 | 15°29'51" (106,81 (204,59 |522° 18" (60" | 132 167.63 |[47.,92 | 50° 33° 36" | 74,17 |143.17 513" 44736 .0"W CERTIFY THAT, ACCORDING TO THE RECORDS IN MY POSSESSION, THE
86 124,93 |393.59 | 69° 247097 |225,00 |369 .96 [538° 10° 07,575 |{100A 80.00 | 97.80 | /(F 02144 | 56.06 | 91.82|518°29°10.0*W | 122 3 | i 15,00 | 02° 25017 | 750 NOAP A0 AL 5" | 132-1 | 167.63| 29.74 | 10 097507 | 1491 | 29,70 |933°56' 29 .0"W WING DESGRIBED PROPERTY IS GARRIED ON THE TAX
#6-1 | 324.93 1a%01'34% | 49.99 | 79.18 |565° 511 15,075 |101 150,00 [191.28 | 737037 46" | 111 12 |178.58 |19 59 41 .0 & | 123 26.90 | 8471 18" | 17,61 N11° 02116 .0"W 167.063 | 83,18 | 268" 251597 | 42,47 | 82,34 [514° 18" 345w ROLLO BOROUGH OF SITKA
#6-2 | 324,93 |314.01 | 55° 23+ 15% |170.48 |101,93 [N3I° 037 10078 (102 |1204.90|112.88 | 5°51°12°| 96.49 |112.83 |N23" 367360 W | 124 218,78 159,41 | 38 iu*00" | 82,80 NIIT 13053, 00 167,67 | 35.00 | 11° 570apv | 17,56 | 34,94 [505° 1101857 RECORDS OF THE GITY'AND BOROU TRA, AN THE NANE, OF
87 1134,96 [258.87 | 13°04'00" |130.00 (258,31 [SI0°00°07 578 |j03 | 20.00| 41.79 Q19°42° 67" | 34.49) 34,59 [Nde" 107 28,57 | J24-1 | 23784 A0 g6 L0 S0t d7v ] 247 4927 w240 2600450 138.95|157.75 | 26°40°00" | A0, 33 (156,13 [524°52112.0"E The  Livg e Borasg
§7-1 |1134,90 | 06.85 | 3°22030"| 33.44| 66.84 |505° 09408 0" |[joa | 157.%0 | 85.3% | 31702 54" | 43,75 84.31|555° 26736.0 E | 124-3 | JI.TE| 0500 15 39048 6,80 |N10% 42752 omp | 133-1 | 338.95| 35.00 | 5°54'597 | 17.52| 34.98|514°291 40 5"E T i .
§7-2 (113490 (192,02 | 9427 19"| 96,24 191,75 |510° 122,576 |104-1 | 157.50 25.00 | 97051417 | 12,51 24.97 |560° 250 22,5 | i24-1 | 238.70| ab.u5 | 1 aps 44,98 .\‘nz°zu'1q_g"p.-' 133-2 | 338.95| BG.00 | 13°31423" | 40.19| 79,81 |524°12'52,5 - - —
88 120.00 151,22 | 72° 12'08" | 87,51 | 141,40 |N19° 33152, r:"f, 104-2 | 157.50 | 60,35 | 21°57°13" | 30,55 59.98 |550° 63145, 5 125 203,56 (207,51 | 4d° 3000 203,21 |N26°08°37.07W | 1331-3 | 338.95| 42,75 | 7°13'38" | 21.411 42.73[534°15*
89 180,00 ! 97.54 | 11°02' 54" | 50,00 96. 105 20.00 | 18.37 | 5F37°00° | 9,89 17.73|SI1T 36°39,0%E | 125-1 | 293,56 (103,00 20706 11" | 5. 10247 |K17° 561 42.5"W | 134 236,25 [166.31 | 40°20'00" | 86 .77 |[162.90 |S14°02712.0"F .
90 471.68 (174,25 | 21° 107007 | 88,13 |173.26 [NI2° 12'48.0 f- 106 50,00 248.91 285 14'01" 60.71 |K50° 04150 . 57E | 125-2 | 293.56| 92.50 | 1@ 0317 4 9212 |N3FC01 26.5"W | 236,25 66,00 | 14°33'05" | 30,16 | 59,84 [530°55¢ 9 57K AND THAT, A TO THE IN NY P |, ALL TAXES
21 258,75 102,15 | 40° 207007 | 95,03 178 .41 W16 02712.0"W [106-1 r.nAua[ .46 | 397 29'a3" 7u (507702040, 5 125-3 | 293.56| 12.01| 201327 12,00 |N47°13° 22,07 | 134-2 | 236,25 106,31 | 25°46'55" | 54.07 [105.41 |510° 45139 57k ASSESSED AGAINST SAID LANDS AND IN FAYOR OF THE CITY AND
92 116.45 |147.28 | 26° 407007 | 75,00 |145.96 |N24° 521120 {[06-2 | 50,00 | 60,00 | 64°45' 18" 126 | 405,38(188.17 | 28 10°00" 186,89 [N36°48" 17 0% | 135 449,18 [162.65 | 20°44'50% | 82,23 (161.76 |512°1p" 13, 0"W BOROUEH OF SITKA ARE PAID IN FULL; THAT CURRENT TAXES FOR
23 145,13 11268,07 | 50° 33" 36% | 68,54 1123,95 |N1F 44°36.0"E 106-7 | 50.00 | 60.00 | 6A°45° 14" 126-1 | 165,38 75,00 9 14001 74,92 |W43°46736 57 | 135-2 | 449,18 | 15.00| 1°5d'agn | 7.50| 15.00 |[503°05112 0"W THE YEAR____ 8//\ ieeo. WILL BE DUE ON OR BEFORE
ad A87.88|197.27 | 23° 10*00" [ 100,00 195,97 |: °-su-i7 0E |jov=4 | 50,00 | 60.00 | Ga*J5* 14" 5696 W1 4027 0"W | 126-2 | 465,38 [113.17 | 17 55 59" 112,89 |N32° 01736, 5"0 | 135-2 | 449.18| 80,00 | 10° 121177 | 40,11 | 79.90 |509° 097 44.5°W JULY 31 B o
94-1 | 407,88 | 68,61 | 10" 240247 | 44,43 88,19 ¢ *49.0"E 1106-5 | 50,00 | 14.45 | j229094" 33,78 (N7 471 38,0m9 | 127 20.00| 1a.37 | 5 I7P00" 9.8 | 1773 (W01%04'53,0"E | 135=3 | 449,08 | 67,65 | 87377457 3309 | 67,59 |SIA" 13145, 5" .
e 94-2 | 487.88 |108.66 | 12° 45+ 367 | 54.55 108,43 107 20,001 18,37 | 52° 37701 17.72|N66° 13139 57w | 128 | 50,00|248.91 |285° 14*01" 60,71 |564°46' 22, 5"W | L6 20,00 | 12,46 | 92" 500427 | 21.07| 29.01 569" 22129 0w a DAY OF ) Ay
VICINITY MAP 95 271,06 |191.60 lm‘ m'ooqmu.uo;m?.w 108 202,50 (109,73 | 312 02'54" | 56,25 100,40 |N55° 26 360" :«} 128-1 i 50,00 27.59 1.52;'17‘[ 14.05 | 27,05 |NLI®410 49,578 | 137 JB0.68 |222,75 | 2671110 \:11.41 220,77 50751108 0" W 1 Ar SITKA, ALASKA. L 2
LE: 1" = | MILE |96 | 216,28 144,39 | 38°15'00" | 75,00 141,72 [S11° 13'53.0"W [j05-1 | 202,50 20,00 | 57 39'32*| 10,00, 19.991842° 42 55.0m ] 128-2 | 50,001 67,07 | 76" 51004" | 19,67 | 62,25 N42°25'26,0" | 137-t | 480,66 | 85,00 | 10°07'54" | 42,61 | 84.89 W59°03'43,0"W

TESS RG3E CRM

L §
A;“uor, City and Berough of Sitka

e CERTIFICATION OF A BY TH
)::} ( NATIONAL FOREST SERV'CE) | HEREBY CERTIFY THAT THE SUBDIVISION PLAT SHOWN HEREON HAS

BEEN FOUND TO COMPLY WITH THE SUBDIVINDN REGULATIONS OF THE

LOCATION;, THE PARKING AREAS AND KUMBER OF SFACES

1d41-2 | 281,25| 90.00 rogn| 9.6 " 1gr .
oo 1E 2008"| 45,33 ) 49,62 |Ne" 18+ 585" AND PLAYGROUNDS; ACCESS AND EGRESS POINTS mumsannunmnzn

1413 | 201,25] 32.99( 6 431107 | 16.51| 32,97 |W34° 5026 5"
142 293.951136.81 | 26° 40'00" | 69,67 |135.58 |24 52'12,0"W

CERTIFICATION OF APPROVAL 8Y THE ASSEMBLY
| HEREBY CERTIFY THAT THE SUBDIVISION PLAT SHOWN HEREON HAS BEEN

AVENUE; UTILITY 'PLANS ANO PROFOSED TIME FRAME OF COMPLETION,
PLANS SHALL BE REVIEWED ANDAPPROVED BY THE PLANNING COMMISSION

| S29°42'03"E CITY AND BOROUGH OF SITKA PLATTING BOARD, AHD THAT SAID e
i PLAT HAS BEEN APPROVED BY THE noann av PLAT. RESOLUTION NO.
@ 7560 T T 2297, . S29°42'03"E  1450.14 nnsninrfj_h,{u.lf___ AND THAT THE PLAT SHOWN HEREON
‘ <09 T450.14 €9  HAS BEEN APPROVED FOR RECORDING IN THE SITKA DISTRICT RECORDING
| OFFICE._SITKA, ALASKA
DATE _ g
| QA iy
i et e e e o Chairmon, Platting Board
| | numpeR R}lmu" anc bELTA TAN | CHORD| CHORD BEARL PLAT RESTRICTIONS
- 480,68137.75]| 16250 11" | 69. o Secrelar
| ‘ﬂgz 320.00|109.41 | 19°35°257 | 55 ;g jg;’;g :;;:c-: L] 1. THIS SUGDIVISION IS APPROVED AND RECORDED AS A PLANNED UNIT d
139 et o Bt il v X A0 300 . DEVELOPMENT. THE NUMBER OF ALLOWED HOUSING UNITS ONEACH
| 20.00| 33,00 95°23137" | 21,98 | 29,58 N25° 10122, 5"H LOT IS HEREBY NOTED ON SHEET | OF 3 SHEETS. THE NUMBER
130 494,18 |175.90 { 20°23'37" | 84,89 [174,97 [N12°19'36 ,5°E UNITS ALLOWED ON THE TRACT AREAS SHALL BE DETERMINED ON A
| 140-1 | 494,18 60.00 | 6°57'24" | 30.04| 59.96 |Ni9° 02741 0"F R-| ZONING DISTRICT BASIS AS COVERED UNGER CITY CODE 22 20040(6)
140-2 | 494,18 | 90,00 | 10°26'05" | 45.12 | 09 .88 |ni0° 20758 . 59 | ORt UNDER PLANNED UNIT DEVELOPMENT 22.72.120. o
! 140-3 | 494.18| 25.90 | 3"Q0'0s”| 12,95| 25,89 [N03°37°52 0" A 2 PURCHASERS OF DEVELOPMENT: TRACTS SHALL BE REQUIRED TO FURMISH s
141 281.25 (197,99 | 40°20'00" |107.29 (193,92 |N18° 02712 .0"W THE CITY ANG BORGUGH OF SITKA VAITH TOTAL DEVELOPMENT PLANS e
} 141-1 | 281,25| 75.00| 15° 16" 44~ | 37.72| 74.78 |K05° 30034 0" SAD PLANS SHALL WCLUDE RUMGER OF UNITS PROPOSED, SIZE, SPAGING, AtiD

1421 | 293.95] 96.81| 18°52'12% | 49.85 | 96.37 |N2e 46106 0"n AND ASSEMBLY INCLUDING AT LEAST ONE (1) PUBLIC HEARING PRIOR TO Li7 FOUND YO COMPLY WITH THE SUBDIVISION REGULATIONS OF THE CITY AND
142-2 | 293.95] 40.00| 7 azv a8 | 20.01| 39.97 115" 26700 0" ISSUANCE OF ANY BUILOING PERMIT. = aunuugrzinn:*sg;lﬂsﬁégig::t.l\;‘ »:::J'N.?TBSMD PLAT HAS BEEN APPROVED BY
s togw | 5g an g e L} THE As
143 Jié-f'? l'ff-a? 47° 36'20" | 54,09 98,98 |N1F 15'58 0"k 3. DEVELOPMENT OF TRAGT A-9 SHALL BE LIMITED TO A SMALL COMMERCIAL . PAGE THAT THE PLAT
Hl 144 20.00| 35.72 |102 207 10" | 24_a%| 31,16 W67 14113 .07E DEVELOPMENT REQUIRED TO SERVE THE ADJACENT NEIGHBORHOOD. 73 SHOWN HEREON ms BEEN APPROVED FOR nEconumu IN THE SITKA
e 145 510.38] 60.56| 6 47¢557 | 10.32 | 60.53 |s44® 590395 [ RESIDENTIAL DEVELOPMENT MAY BE ALLOWED IN CONJUNGTION WITH DISTRICT RECORDING OFFICE, SITKA, ALASKA
S 146 24856 |175.70 | 40 3000 | 91,70 |172.06 |52 02+ 37 0" TRACT A SAID COMMERCIAL USE IF DIRECTLY RELATED SUCH AS OWNER/MANAGER
-._.|“. 146-1 | 248.56 | 26.07 | & 00t 34" | 11 ve ey b J APARTHENTS. AS WITH ALL TRACTS, DEVELOPMENT PLANS MUST BE I-3-F3
L] 1 | 248, 26.07 00" 34" | 13,05 26,06 |545° 23120 0% 107.760 AC. REVIEWED AHD APPROVED.
H 146-2 | 248.56 |124.63 | 2 43' 40" | 63.65 (123,33 |s26° 01°173.0"E 4,694,017 S.F. Date
I 1d6-3 | 248.56  25.00 5°45'46" | 12,51 | 24.99 |S10P 46°30.0" 4 ;,IIERE ﬂé:;gﬁiﬂﬂg:;:ﬁwt&;w\:;ﬁg; 1UF1;II%.E|£DICATE&)JR\GMS OF - WAY
147 193.78 |129.37 R (i ¥ y i HOWN RESER SUFFICIENT TO CONTAIN CUT
| Sart | dosel aiiae f? | o dallae.08 «‘*_1§ d3t53. 000 AND FILL SLOPES OF ONE AND ONE HALF (1-1/2) FEET HORIZONTALLY
23 . ? 30.24| 59,76 (500 58'35.5"W EACH FOOT VERTICALLY (1-1/2 1o 1) OF CUT AND FILL, ma Tllf =
1a7-2 1 193,78 | 69.37 | 2¢° 30" 35" | 35,06 | 69.00 |s2¢f 06r05. 5" PURPOSE OF PROVIDING AND MAINTAINING LATERAL SUPPORT = h Clark
| 148 20,001 29,39 | a4 11'36" | 18,07 | 26.82 (572 27711, 00 ﬁﬁgﬁiﬂcﬁsﬁﬁ?hwﬁ&g RESERVED. 1) THE saam:m Tﬂem <[ Clty 8 Buorough Cler
149 . 45.96 50 10m 15.97 N6 P " s I E RIGHT TO REMOVE SAID SLOPES r
0 i /‘ 2310822001 | 45.9 e’_v' 09137 .0 AT ANY TIME UPON PROVIDING AKD MAINTAINING OTHER ADEQUATE
w w I légTERhL SUPPORT, AS APPROVED BY THE ASSEMBLY OF THE CITY AND
o =z ROUGH OF SITKA.
o 5 i RTIFICAT F SHIP 1] DICAT
WE HEREBY CERTIFY THAT THE CITY AND BOROUGH OF SITKA IS THE OWNER OF
- 5 = THE PROFERTY SHOWH AND DESCRIBED HEREON AND THAT IT {IEREBY ADOPTS
[} 2 | QU THIS PLAN OF SUBDIVISION WITH OUR FREE CONSENT, AND AS THE REFRESENTATIVES
w K * DEDICATE ALL STREET3, ALLEYS, EASEMENTS, WALK, PARKE AND OTHER OPEN
T SPAGES T0 PUBLIC OR PRIVATE USE AS NOTED.
1% = i
I Date
l - e
} 1) Dote
=t
- 527056 o s 2
lm‘_'_' u m
0 T
- 0n
~. 8 &
.
0
515 AG.
65,974 5F
1587 AC. )
69,135 S.F
£pga.y =ial-2
55,81 389 ,
NOTARY'S ACKNOWLEDGEMENT
us.
STATE OF ALASKA s
CITY AND BOROUGH OF SITKA

{
i
Hs 15 T0 CERTIFY THAT on THis Sad pav or _ YA, |9Lg g j
GEFORE  ME, THE UNDERSIGHED,A NOTARY PUBLIG IN AND FOR THE STATE!

&
g s ] OF ALASKA, DULY COMMISSIONED AND SWORN, FERSONALLY mnmg:duq.L_
TR T 13 TO ME_KNOWHN TO BE THE
IBENTICAL INDIVIDUAL [S) MENTIONEG AND WHO EXECUTED THE WITHIN PLAT AN

;E || R
ACKNOWLEDGED TO ME THAT. - SIGNED THE SAME FREELY AND VOLUNTARILY
FOR THE USES ARD PURPOSES THERE! H SPECIFIED,

WITNESS 1Y HAND AKD NOTARIAL SEAL THE-DAY AND YEAR IN THIS CERTIFICATE
TRACT AI5 FIRST HEREIN WRITTEN.
1.268 AG. ARY PR Ty
ke g MY COMMISSION EXPIRES 10-31-24

TRACT All

4.035 AC.
175,769 SF.

TRACT A l2

7 542 AC.
328,523 S.F.

=76.50
] 1798817

Ty ' ey ’ - gy ¥
o g < WHITCOMB HEIGHTS
=472 eogs 2 p—— 16! PEDESTRIAN/BICTELE AGGERS EASEVEHT 4 N % SUBDIVISION
CITY & BOROUGH OF SITKA, ALASKA

S o s S RIGHT OF - WAT R oo SRS o

W72A 133,35 | #?21..2 ol
6.2 S T
&

CERTIFICATE OF REGISTERED ENGINEER OR SURVEYOR | D _ @ &
R U Y% N30°03'G2"W 395.57 N30°01'5T'W 386.11 N30°01 42"  396.16 b N30°01 '42"W 395.93 23729 w01 3607
N ALASKA, AND THAT THIS PLAT REPRESENTS THE SURVEY WADE o N30°02'12"W 396.01 Daled: Fab. 9, 1980 Scaler 1 = 100"
B ME OR UNDER MY DIRECT SUPERVISION, AND THE MONUMENTS 3 O T iy S / . ] sos
SHOWN THEREON ACTUALLY EXIST AS LOCATED, AND THAT ALl A B ey AT LoT GORNERD SHOWING . & A SUBDIVISION OF TRACT A,
DIMENSIONAL AND OTHER DETAILS ARE CORRECT. E o THIS PLAT. ' """:”i:';;)) UsS 3806
LR

N 78 . 64_‘},;/{4.;‘ &j_ x/,.,‘,m Suvered By: . REDBIRD B ASSOC Jsmerifo. 3 of 3 Shaehs

ATE REGISTERED LAND SURVEYOR ) SEAL 600W. 53 RO. AVE.

ANCHORAGE , ALASKA
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1.035 AC.
79169 5F,



	20210909155252059.pdf
	20210909155434922.pdf

