


~ FUGRO WEST, INC.

211 E. Victoria Strest, Suite D
Santa Barbara, California 93101

Tel: (805) 963-4450
January 15, 2009 Fax: (805) 564-1327
Proiect No. 3607.001

Housing Authority of Santa Barbara
815 Wast Ocean Avenue
Lompoc, California 93436

Attention:  Mr. John Polanskey

Subject  Supplemental Geotechnical Information Regarding DART Comments, Hillside
House Residential Development, Santa Barbara, California,

References: Fugro (2006), “Preliminary Geotechnical Report, Hillside House Development,
Santa Barbara, California,” prepared for Bermant Development Company, Fugro
Project No. 3017.011, dated January 11. _

Fugro (2005), "Geotechnical Evaluation, North Slope Area, Hillside House
Residential Development, Santa Barbara, California® "unpublished report prepared
for Bermant Development, Fugro Project No. 3017.011.03, dated June 14.

Fugro {2004), “Report of Seismic Hazard and.Liquefaction Evaluation, Hillside
House Development, Santa Barbara, California,” prepared for Bermant
Development Company, Fugro Project No. 3017.011, dated April 16.

Dear Mr. Polanskey:

We have prepared this letter in response to the City of Santa Barbara's Development
Application Review Team (DART) comments letter dated August 21, 2008, regarding the
proposed Hillside House development. The letter was prepared at your request and it provides
additional information in response to comments 10 and 17 of the DART letter.

Commentsila, b, d

{a) The conformance of the current project plans with the geologic recommendations of
previous reports.

Response: Fugro has reviewed the plans and consider them to be in general
conformance with our geotechnical reports prepared for the project.

(b} The potential for the submitted drainage plan, drainage report, and water quality
report to impact liguefaction and other geologic hazards of the site. The consuliant should also
evaluate whether 100 percent retention of 25 year flow volumes onsite would impact liguefaction
and other geologic hazards of the site as discussed in the Preliminary Water Quality Report
prepared by Penfield and Smith in June 2008,
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Response: Groundwater depths encountered at the site in 2004 ranged from about 15 to
25 feet below the ground surface. Our evaluation considered the potential for figuefaction to
cceur in layers at or below depths of 15 feet. Retention and infiltration of surface water at the
site above the current volume has the potential to temporarily and locally result in a higher
groundwater surface elevation that could temporarily increase the liquefaction potantial.
However, the increase in the liquefaction hazard is likely to be relatively small.

(d) The drainage report prepared by Penfisld and Smith (2008} includes an analysis of
potential flood elevations during a 100-yr storm should a landslide occur on the south creek
bank of Arroyo Burre Creek. Our staff, however, can not find in any of the submitted materials
an analysis as to how potential fandslides into the creek may cause creek flows to be diverted
north of the current creek banks, creating a new creek bank and “top of bank” and thereby
impacting erosion and liguefaction hazards of the proposed development. Page 12 of the 2006
Fugro report states that “Fiefd observations suggest there is a potential that landslide debris
could enter and constrict the flow of surface water in Arroyo Burro Creek at some time during
the life of the project.” Provide an analysis about how such a landslide and resufting constriction
could impact bank erosion and liquefaction hazards over the design life of the project. If a
landslide event is, in fact, possible, over the design life of the project, the consultant should
recommend additional setbacks from the existing top of bank of the creek to account for future
creek orientation, creek erosion, and liquefaction hazards. If the above requested information is
not submitted, this analysis will be incorporated in the Environmental Impact Report (EIR).

Response: The landslides south of Arroyo Burro Creek are composed of clayey soils
derived from the Rincon Formation and are considered to be ancient features. The Hillside
House development is not anticipated to affect the stability of the natural slope south of Arroyo
Burro Creek. Our review of the historical aerial photographs taken between 1928 and 1997
indicates that landslide activity on the south side of Arroyo Burro Creek has not significantly
impacted the alignment of Arroyo Burro Creek. We note that several periods of well above
normal precipitation have occurred during this period (Water Years 1940-41, 1977-78, 1982-83,
and 1994-95), yet none have triggered significant movement of the landslides on the south side
of the creek. In addition, there is no evidence of geomorphic features (e.g., abandoned
channels or oxbows) at the site that would suggest landslide activity significantly affected the
alignment of the creek within the project site (Mitch Swanson, personal communication, Jan.
2009).

In our opinion, the existing landslides likely creep during periods of high precipitation
rather than moving large distances down slope. As the landslides slowly and periodically creep
down slope to the north, surface flows in the creek likely cut into the landslide debris and
transport the material downstream. However, some erosion of the north bank also occurs. This
is consistent with the erosion and siow migration of the north bank we observed in the historical
aerial photographs (see Plate 5 of Fugro 2006) and the estimated rate of erosion of the north
creek bank resulting from that condition was included in the recommended geoctachnical
setback. Therefore, in our opinion, the recommended geotechnical setback is reasonable.

However, as indicated in our 2006 report, despite the decades of overall relative stability
of the south slope there is at least some remote potential that a more substantial volume of
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landslide debris could enter the creek channel and impact the flow at some time during the life
of the project. In our 2006 report, we recommended this scenario be evaluated to assess the
potential hydraulic impacts to the project. Although we considered the formation of a large
landslide dam to be unlikely, we took a conservative approach and recommended that the
evaluation of potential flooding impacts be performed assuming complete blockage of the creek
to allow structures to be constructed at an elevation that would accommodate such an event.
Penfield & Smith performed an analysis that conservatively assumed the entire creek channel
was filled with debris and the consequences of flooding within the site were considered in the
site planning. :

In the very unlikely event that a significant landslide on the slope south of Arroyo Burro
Creek were to occur and significantly obstruct the creek channel, County Flood Control would
fikely cut through the debris to restore creek flow and possibly grade in the creek channel to
reduce the potential impacts to existing development upstream and downstream of the project;
this type of emergency flood management activity would occur with or without the proposed
project.

Closure
We appreciate the opporiunity to provide additional input to the planning and

development of the Hillside House project. If you wish to discuss our professional opinions
regarding these issues, please contact our office.

Sincerely,

Fugro West, inc.

No. 2248
Exp. 03/31/10
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FUGRO WEST, INC.

211 E. Victoria Street, Suite D
Santa Barbara, Califomia 83101

Tel: (805) 963-4450
September 15, 2008 Fax: (B05) 564-1327

Project No. 3607.001

HMousing Authority of Santa Barbara c/o
Bermant Developmeant Company
5383 Hollister Avenue, Suite 150
Sania Barbara, California 93111

Attention:  Mr. John Campanella

Subject:  Supplemental Debris Wail recommendations, North Slope Area, Hiliside House
Residential Development, Santa Barbara, California.

References: Fugro (2005), “Geotechnica! Evaluation, North Slope Area, Hiliside House
Residential Davelopment, Santa Barbara, California” “unpubiished report prepared
for Bermant Development, Fugro Project No. 3017.011.03, dated June 14.

Dear Mr. Campanella:

We have prepared this letter in response to comments Development Application Review
Team (DART)} comments regarding the proposed Hillside House development. The letter was
prepared at your request and it provides additional information regarding debris walls and
building setback from the descending slope on the norih side of the proposed development. In
our geotechnical evaluation of the slope (Fugro, 2005), we recommended that residential
structuras proposed for the Hillside House development be setback 40 feet from the toe of the
slope. However, we indicated the setback could be reduced to 25 feet if 3-1/2-fooot-high debris
walls are incorporated into the project. Residential structures could be planned at any distance
behind the debris walls. |n prior discussions with the project team, in our opinion, it would be
acceptable for the rear walls of garage structures to be located within the 25-foot-setback (and
net have a debris wall) provided the building wall was designed for the additional earth loading
outlined in Fugro (2005).

It was Fugro's opinion that faciiities such as parking areas, ulility corridors, trash
enclosures and similar non-habitable structures could be placed within the recommended
sethack without a perimeter debris wall. However, on the basis of comments from the City of
Santa Barbara, we understand that remedial measures to reduce the debris flow hazards to
those facilities should be incorporated into the project. Therefore, to reduce the potential debris
flow hazard io these facilities, we recommend that 3-1/2-foot-high debris walls be planned at
those facilities. In our opinion, the debris walls for those facilities can be located placed along
the north side of the facility or near the toe of the descending slope. As indicated above, the
walls should be designed for the sarth pressure loading described in Fugro (2005).

A member of the Fugro group of companies with offices throughout the world.
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On the basis of discussions with the project team, we understand that two debris walis
for habitabie structures are planned to locally encroach into the 25-foot setback. In these areas,
we recommend the height of the debris walls be increased from 3-1/3 feet high to 5-feet high.

We appreciate the opportunity to provide additional input to the planning and
development of the Hillside House project. If you wish to discuss our professional opinions
regarding these issues, please contact our office.

Sincerely,

Fugro West, Ing
ugro W Ing

fGE
}fri(/g al EngEné(‘ef/,.w”’
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Movember 12, 2008 Fae: {H05; £84-1027

Froject No. 3807.001.02

Housing Authority of Santa Barbars
#15 West Ocesn Avenue
Lompog, Celifornin 93438

Affention:  Mr, John Polanskay

Sublsct  Data  Report for Surfasce  Infiltration  Testing, Hiiside Houss Rasidential
Development, Santa Barbara, California,

Fefarence: Fugro (2004), "Preliminary Geotechnical Report, Hillside MHouse Development,
Santa Barbare, Callfornia,” report prepared for Bermant Development Company, Fugro Project
Mo, 3017.011.02, dated January 11,

Dear M. Polanskey:

Fugre is pleased to submit this data report that summarizes the resulls of surface
nfiltration fecting performed at four sites at the Hillside House project. The infiltration testing
was performed It responss o Development Aosplication Review Team [DART) comments from
the City of Santa Barbara regarding the potential for infiliration of on-site storm water for the
proposed Hillside House devslopment, Cur services wers provided in general accordance with
cur proposal dated September 23, 2008, were authorized by our consulling agresment with the
Housing Authority of Santa Barbars deted Sseptember 28, 2008

Work Performed
Our services associated with the infilration testing consisted of the following tasks:

¢ Visited the site to obssrve the sxisting conditions for vehicle accass and other potandial
constraints and stake/mark the proposed infiltration test locstions;

¢ Contacied Underground Service Aler! {UBA) so their subscribers (uillity operators) would
locete and mark buried ulilifies that could be impacted by the proposad work;

s Preparation of the test locations by using a backhos to remove the existing vegetation
and upper & to 24 inches of soif;

s Sampled and visually clessified soils encounterad at ench test Incation;

#  Porformed four (4) double ring infilrometer and fouwr (4) percolation tasts at each of the
site locations;

« Backiiling and re-grading the test sitss; and

A rnember of e Pugro proup of compantes with offices throughout the worlsd,
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« Prepared this report summarizing the results of the tests.

Infitration Testing

Double ring infiltrometer and percolation testing was performed by Fugro at pronosed
surface water retentionfinfiltration areas on Novembar 3 and 4, 2008, The approximate
locations of the infillration areas and the fest sites are shown on the Preliminary Grading and
Drainage Plan provided by Penfield & Smith. A summary of the field infitration test procadures
and a table listing infiltration {est locations and depths, soil conditions encountered and
infiltration rates is presented below. '

Percolation Testing. Percolation fests were conductaed In using the methods and
procedures typically used for evaluating on-site sewage disposal systams. Twalve {12)-inch
diameter test holes were excavaled by hand in the botiom of the backhos excavation to depihs
of approximately 14 inches below the boltom of the excavation, about 1% to 3 fesl below the
existing ground swface. Two inches of gravel was placed in the boltom of the percolation test
holes. The hole was then filled with water to an initlal height of 12 inches sbove the gravel o
prescak the hole for approximately 24 hours,

Water was then added to the hole urtil & water level of § inches above the gravel laver
was observad. Percolation tests were run for approximately 4 hours and the water drop was
measured at approximately 30 minute intervals. Following measurament of the water drop after
the 30-minute interval, the hole was refilled to a height of about & inches above the gravel. The
field percolation rate was estimated ag the drop in the water level (inches) divided by the time it
took for the drop to ocour {in hours). The resulting percolation rate is expressed in “inchas per
hsur” '

ouble Ring iniltrometer Testing. Double-ring infllrometsr tests were performed in
general accordance with ASTM © 3385-94, Standard Test Method for Infiltration Rate of Soils in
Fieid Using Double-Ring infiltrometer. A general description of the procedurs followsd s
provided balow,

The bottom of the sxcavation was cul to & leve! grade in undisturbed soif and loose sofl
was removed from the testing surface. A 24-inch outer diameter steel ring was driven to about
& inches below the adiacent ground surface with 2 sledge hammer, A 12-inch inner diameter
steel ring was placed in the center of the Z4-inch ring, and driven about 3 inches inte the
ground. Soil disturbed around the perimeter of the rings from driving was carefully tamped in an
attempt {o creste a2 seal around the rings,
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