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LETTER

4

Laurel Collins
Watershed Sciences
March 7, 2011

RESPONSE

4-1

Comment: States there was disagreement regarding the diameter and depth of the
holes drilled during the supplemental geologic investigation, and therefore, the
geological investigation is incomplete and defective.
Response: Prior to finalizing the exploration program, Engeo held a field meeting at
the site with William Cotton, Darwin Myers, and Mitch Wolfe. Prior to the meeting,
Engeo set out wooden stakes at the location of the proposed boreholes and test pits,
as well as at the location of the proposed exploratory trench to evaluate the bedrock
fault shown on published geologic maps. Based on the recommendations of the
various parties present, some stakes were moved and additional stakes were added.
(Use of stakes was intended to guide field personnel when the exploration program
was implemented in the field.)
The plan for the borings was to use a dry hole coring method, and to extend each
boring 25 feet into the bedrock. At the field meeting, William Cotton expressed a
preference for large diameter borings that allow the geologist to enter the borehole
and make observations of features exposed on the wall of the boring. Engeo
indicated that the proposed continuous coring would be considered successful only if
a very high percentage of core was recovered. If the coring proved to be
unsuccessful, Engeo agreed to pursue down-hole logging. It should be recognized
that every exploration method has limitations and in the case of large diameter holes,
groundwater can be a severe problem (i.e., controlling water levels in the boring and
the sloughing into the hole that accompanies heavy seepage can adversely affect
safety and limit the amount of time to make detailed observations). In this case,
Laurel Collins had expressed concerns about the possibility of considerable
groundwater within the slide or the effect of the fault in serving as control on the
distribution of groundwater in the subsurface. The truck-mounted drills for large
diameter holes also require graded roads and pads. Typically, the Town of Moraga
desires to have land disturbance kept to a practical minimum during geotechnical
exploration. Since there were to be nine borings, construction of pads for the
borings and creating rough graded roads to the pads would have involved
considerable disturbance to the site (in late September, just prior to the onset of the
winter rainy season). Additionally, the availability of equipment sometimes can
delay the exploration program.
For these reasons, Engeo proposed an exploration program consisting of seven
continuous core boreholes (to evaluate the potential for deep-seated bedrock slides on
the site) and two auger borings near the channel of Larch Creek (to provide
information on the thickness of alluvium, depth of bedrock, and groundwater
conditions in this portion of the property). The Town’s peer review geologist
considered the proposed exploration program to be consistent with accepted
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professional standards. The exploration program was performed during a five-day
period (September 27 to October 1, 2010). The various review geologists were
invited to the site to view field procedures, and observed exposures in the test pits
and exploratory trench through the week of the field program. After completion of
the field work, Engeo laid out the core samples in their lab and invited the review
geologists to review the samples.
The report issued by Engeo indicates the following: (a) a high percentage of core
recovery was achieved (adequate to draw conclusions on the potential for deep-seated
bedrock landsliding), and (b) there was no core loss in the critical areas such as the
transitions from highly to slightly weathered rock. The comment letter states that
slickensides were found in the bedrock core samples that could be slide related.
Engeo disagrees with this observation. In all seven core holes, no slickensides were
present that could be interpreted as a basal slide plane. There were some intervals of
sheared rock in the cores, but those shears were similar to sheared rock seen in the
walls of the exploratory trenches. The trenches were not in a landslide area, so those
shears are clearly not related to landsliding. They are reasonably interpreted as the
result of tight folding of relatively massive claystone bedrock. For additional
pertinent information, see Responses to Comments 2-52 and 2-53.
With regard to the distribution of the Supplemental Report issued by Engeo, the
project proponent submitted it to the Town of Moraga, and it was reviewed by the
EIR geologic consultant and the Town’s Peer Review Geologist. It is also available
to members of the public upon request.
4-2

Comment: States that the incomplete geological investigation results in safety risks
and challenges the geological investigation.
Response: With regard to this comment, the six proposed residential lots total
approximately 6.75 acres. To date, geologic hazards to these lots have been
evaluated by a total of 15 exploratory borings (six logged by Seidelman &
Associates), 36 test pits, and three exploratory trenches (total of 54 subsurface data
points). In determining how much investigation is required for a project one must
consider acceptable risk. For a high-occupancy structure or a critical facility that
would be needed in the aftermath of a high magnitude earthquake (fire station,
hospital), further investigation may be appropriate. However, to evaluate the outlook
for long-term stability for a relatively small, single-family residential project, the
scope of the subsurface investigation can be considered adequate. The nature of the
landslide hazard and the scope of work on the Hetfield project site are comparable to
other residential projects recently processed by the Town of Moraga. In summary, the
comment challenges the adequacy of the landslide investigation, but the approach to
the investigation was accepted by the Town’s Peer Review Geologist as consistent
with accepted professional standards, and the Town has no policies that require use of
specific drilling technique. The following points are also pertinent to this discussion:
1.

The corrective grading plan calls for removal of all slide debris on the six
proposed residential lots. The major fill slope of the site is shown to have a
proposed gradient of 3:1, to be keyed into bedrock and to be provided with
subdrains to ensure that the fill does not become saturated, and to have a
debris bench at the top of the major fill slope to intercept mud and water.
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Mitigation Measure 3.2-1E requires slope stability analysis. The role of the
Town’s Peer Review Geologist will ensure that the method of analysis,
strength characteristics of the soils and rock, as well as seismic parameters are
appropriate to site conditions.
2.

When the corrective grading plan is implemented, the project geologist will
provide observation services to ensure that all landslide debris is removed.
The project geologist will prepare a map of the exposed bedrock on the floor
of the excavation to determine that the rock is not part of a slide. Typically,
the geologist will look at the following: (a) continuity of the rock as
indicated by stratigraphic units (e.g., mapping of sandstone or gravel
interbeds within the claystone); (b) measure the orientation of bedding (e.g.,
is bedding on the floor of the excavation consistent with the known
orientation of bedding on the site or is it rotated); and (c) observe the
weathering profile (i.e., slide planes are typically characterized by
slickensides, groundwater seepage, and/or heavy carbonate mineralization
and weathering). If there is evidence that the rock is jumbled and/or
disrupted, the grading contractor will be directed to go deeper until the project
geologist confirms that competent, in situ rock is present. In summary, there
will be a great deal more data generated during grading to confirm and/or
modify Engeo’s preliminary interpretation that the maximum depth to
competent bedrock is not more that 20 feet below the ground surface. For
example, the project geotechnical engineers will be providing observation and
testing services. The purpose of their work is to ensure that all slide debris is
removed from the residential lots. The grading contractor will be required to
remove all of the slide debris. If the slide extends below a depth of 20 feet,
that would be apparent to the geotechnical engineers. They will observe
exposed conditions on the floor of the excavation and would direct the
contractor to go deeper until bedrock was exposed throughout the floor of the
excavation.

It should also be recognized that the geotechnical engineer is required by the
mitigation measures to prepare an as-graded geologic map that would be included in
the "grading completion report". (That is a report prepared after grading but prior to
the issuance of residential building permits.) The as-graded geologic map would
provide information on the orientation of bedding & rock types encountered below
the slide. Additionally, the Town's geologist and Public Works Department will be
monitoring the earthwork (observing exposed conditions and field operations). The
Town's geologist can make unannounced inspections at any time; and he can request
that the geotechnical engineer call him to the field to observe the floor of the keyway
and other critical features prior to commencement of backfilling. Typically, there is a
pre-grading meeting in the field and at that time the Town's geologist will explain
what he must see, how much notice must be provided, etc.
4-3

Comment: States that the activity of the thrust fault should be evaluated to determine
risks of future landslides.
Response: The activity status of the fault was confirmed on the site as discussed in
the Supplemental Geotechnical report of Engeo, and summarized in the DEIR (page

Hetfield Estates Subdivision Final EIR

Page C&R III-74

3-17). Although site conditions were not suitable to evaluate the activity of the fault,
Engeo assumed that the fault could be active, and they recommended a setback that is
consistent with State of California standards for setbacks from an active fault.
Engeo has indicated that the corrective grading plan has taken into account the
potential for earthquake shaking, as well as the fact that the bedrock within the
residential lots is relatively weak. Factors that add conservatism to the design of the
project include slope gradient (3:1; not 2:1), width of keyways and buttress, and
subdrains.
With regard to the problems of determining the recency of faulting, the logs of
Trench T-1 indicate that slickensides extend to the soils, and they flatten as they
approach the ground surface. Other similar features were observed in the trench that
were not associated with the fault. Specifically, sandstone beds were observed
extending into the soil profile. These sandstone beds were more erosion-resistant
than the flanking claystone, and hence they are relic beds that project into the soil.
Within 2 to 3 feet of the surface, the sandstone beds showed the effects of soil creep,
as did the fault. Because Engeo provides an appropriate structural setback, the
activity status of the fault need not be further evaluated.
The comment seems to suggest that the relationship of the fault to landsliding has not
been evaluated and that this is a key unresolved issue. The commenter should refer to
Section 3.2 of the Engeo report, and DEIR Table 3.2-1. Briefly summarized, test pits
TP2-2 through TP2-7 were located upslope of the confirmed fault trace. These test
pits penetrate bedrock at 2 to 10 feet below the ground surface, and the bedrock was
chiefly hard sandstone. The upper boundary of the landslide deposits locally extends
upslope of the fault, but upslope of the fault they are relatively thin. The bedrock
downslope of the fault is claystone with minor thin sandstone interbeds; upslope from
the fault, the rock consists mainly of erosion-resistant sandstone.
4-4

Comment: Concerned that a subdrain system is within the thrust fault setback zone.
Grading and landscaping won't look like open space.
Response: The first paragraph of this comment expresses concern about the
proposed grading and installation of drainage facilities within the setback zone
associated with the fault confirmed by Engeo. DEIR Figure 3.2-3 indicates that the
corrective grading for the landslide is downslope from the confirmed location of the
fault. However, the recommended restricted building zone northeast of the fault is
within the area where corrective grading is proposed. Consequently, there would be
no subdrains constructed across the mapped fault trace, but the upper portion of the
3:1 fill slope locally extends into the structure setback zone. The fault location is
well defined by the exploratory trenches, but this fault is not a feature of regional
significance (i.e., it is not regarded as active by the State of California or the U.S.
Geological Service (USGS), and the risk associated with the fault is not on a level
with the Hayward fault). It is acknowledged that the risk of damage from geologic
hazards can never be totally eliminated. The requirement for the project to be
annexed to an existing Geologic Hazard Abatement District (GHAD) or the
establishment of a stand-alone GHAD would mitigate the potential hazards as a result
of geologic hazards. The GHAD would provide funds for the maintenance and repair
of damage to specified improvements within the project that may occur in the years
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after development. The proposed GHAD will have responsibilities for monitoring of
groundwater conditions, maintenance of drainage facilities, and repair of erosion
related problems within the boundary of the GHAD. The property owners would
fund the GHAD and the GHAD would have responsibility for testing and maintaining
the subdrains. (Refer to modified Mitigation Measure 3-2.6 in the ERATA).
The commenter also requests information on costs associated with the long-term
monitoring and maintenance of the subdrains. It should be recognized that the
formation of the GHAD will include an “Engineer’s Report” which will analyze the
costs associated with routine monitoring and maintenance, as well as contingencies
for repair of major slope damage or other substantial hazards. The cost of funding the
GHAD is not required for CEQA compliance. That is because the GHAD budget is
dependent upon the number of residential units in the project and the specific
responsibilities that are assigned to the GHAD by the Town of Moraga.
Figure C&R-1 is a block diagram that illustrates a birds-eye-view of the proposed
grading. This exhibit shows the location of the debris benches, as well grading that is
proposed for the residential lots and the on-site road that would provide immediate
access to the lots. It does not attempt to show details of landscaping and future
improvements to lots. It is based on the corrective grading plan presented in DEIR
Figure 3.2-2. Spreading salvaged top soil on the final graded slopes (4 to 6 inches
deep) and hydroseeding of the graded area will facilitate dense plant growth during
the first winter rainy season.
4-5

Comment: Concerned about how much engineered fill material would have to be
imported and the impacts of truck traffic.
Response: As proposed, the grading would be balanced on-site. There will be no
need to remove the slide material from the site. When properly moisture-conditioned
and compacted, the slide debris is suitable for use as engineered fill. Letter 4 infers
that the depth to the deepest slide planes could be as much as 30 to 35 feet, rather
than the maximum of 20 feet estimated by Engeo on the basis of the core borings and
test pits. The commenter also expresses concerns that if the slide proves to be 30 to
35 feet deep, the environmental effects of the project may be greater than forecasted
by the DEIR. To address concerns about the consequences of a hypothetical slide
that is 30 to 35 feet deep, four figures have been prepared (see Figures C&R-2
through C&R-5). These figures provide a series of geologic cross-sections labeled
L1, L4, L5, and L6. The lines of section for the cross-sections can be seen in DEIR
Figure 3.2-2. As the legend for the geologic cross-sections indicates, a black line is
used to show existing topography; a dashed pink line shows a hypothetical slide plane
that is 30 to 35 feet deep; and a violet colored line shows the depth of excavation to
address the hypothetical base of landslide. Note that the grading limits and final
grades are not changed under this scenario. The depth of removal and replacement
would increase, but the grading concept would not change. The corrective grading
plan would still remove all of the landslide debris from the six proposed residential
lots.
The basic task of the EIR is to identify potentially significant impacts and to either
identify mitigation measures to reduce those impacts to less-than-significant, to
identify cumulative impacts and to identify any unavoidable adverse impacts. The
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EIR is not charged with estimation of the cost associated with implementation of the
mitigation measures. (Funding of mitigation measures is a concern of the applicant,
but not the responsibility of the EIR).
With regard to construction-related traffic, see Response to Comment 2-57.
4-6

Comment: Concerned that discharge from the detention basin would continue
longer than pre-project conditions.
Response: The commenter misquotes the EIR. The sentence referenced by the
commenter does not say "large volumes of water." It does state that "discharge
would continue until the detention basin is empty." Since the rate of discharge to the
creek would never be more than the discharge under existing, undeveloped
conditions, the erosive forces on Larch Creek due to the velocity of flow would not
be significantly greater than under existing conditions, even though the discharge is
concentrated in one location.

4-7

Comment: Concerned about downstream erosion and subsequent sediment
deposition in Larch Creek.
Response: Refer to Response to Comment 4-6. Lower velocities of flow in Larch
Creek would not increase erosion. Although the discharge lasts longer, increased
erosive forces would not occur since the velocities in the creek would be less. Even
if the flow lasts longer during the declining leg of the flow hydrograph, the lower
velocities during this phase would suspend fewer soil particles from the creek banks
and bottom than would higher velocities in the creek under existing conditions
without the detention basin. The majority of the Larch Creek watershed, which exists
downstream of Hetfield Place, would continue to contribute flow from storm drain
systems that currently serve public streets and residential development in Moraga.
These flows would continue after the cessation of a storm event and would discharge
"clean water" to the creek that has much greater impact on erosion and subsequent
deposition of sediments than the proposed Hetfield Estates project.
The applicant for the proposed Hetfield Estates project complies with the Town of
Moraga General Plan Policies PS5.5 and OS3.4. In compliance with the Contra
Costa Clean Water Program C.3 Guidelines, a standard for development, the
applicant is providing eleven vegetated swales and a detention basin that limits the
rate of flow from the proposed project to no more than the pre-project conditions.
Larch Creek channel restoration, while desirable, is not the responsibility of the
project applicant. Quantifying the sediment carrying capacity of Larch Creek under
existing conditions would require field studies that are beyond the scope of this EIR.

4-8

Comment: Concerned about the capacity of Larch Creek downstream of the project
site.
Response: The photographs in the DEIR illustrate the flow-capacity of Larch Creek
downstream of the project site is adversely affected by vegetative growth as well as
small, constricted, earthen creek channels. The only public places where the photographs could be taken was where public streets cross the creek. These photographs
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are indicative of conditions all along the creek. It is a fact that vegetative growth
restricts flow in natural creek channels. The Manning equation is a commonly used
equation to calculate flow velocity and quantity in open channels and pipelines. The
higher the coefficient "n" in the equation, the lower the velocity and quantity of flow
for a given channel cross-section and slope. The coefficient "n" for a heavily
vegetated channel is 0.035 while "n" for a concrete channel is 0.016 (King and
Brater, 1963). Therefore, vegetated, earthen channels restrict flow by about two
times as much as a concrete-lined channel.
A 1988 KCA Engineers, Inc., report recommends that Larch Creek be transformed to
a concrete-lined channel between Larch Avenue and Camino Pablo in order to
provide 300 cubic feet per second capacity to accommodate 100-year flood flows.
This recommendation was made because of the limited cross-section of the creek
channel and the vegetation along the banks that restricts flow. Since the project’s
detention basin is designed to limit the flow rate from the developed project to no
greater than the flow from the existing undeveloped site, any downstream flooding
would not be exacerbated. The flow velocity would be no greater than it is now,
which is consistent with a goal of the Contra Costa County Clean Water Program C.3
Guidelines.
Presently, sediment leaves the undeveloped site. The project, with its storm drain
system, would not increase off-site sediments. The impervious surfaces of the project
(roofs and pavement) consist of 3.3 percent of the project site. These surfaces would
generate less sediment than native ground or landscaping. Runoff from landscaped
areas around the houses would flow to the streets that would also drain to the
vegetated swales. The graded areas behind the houses may produce higher sediment
loads in the runoff because of the steeper slopes, but the runoff from these areas
would reach the streets or residential drainage systems and be conveyed to the
vegetated swales. These surfaces would drain to the eleven vegetated swales where
sediments would be captured on the filter material.
4-9

Comment: Concerned that Larch Creek would dry out upstream of the detention
basin discharge location, especially if the 8-lot alternative is constructed.
Response: Refer to Responses to Comments 2-50 and 2-51.

4-10

Comment: States that clay soils will transmit water flow as opposed to impervious
surfaces.
Response: The project site contains mostly clay soils. When saturated, clay soils
resist percolation of water when compared to quick-draining sandy soils. It is true
that saturated clay soils would contribute subsurface flows to Larch Creek over a
longer period of time than sandy soils thereby extending the descending leg of the
runoff hydrograph. However, only 3.3 percent of the project site is covered with
impervious surfaces (roofs and pavement). Therefore, the type of soil under
impervious surfaces has very little impact when 96.7 percent of the site would remain
as exposed soil. Note that prolonged seepage from the clay soils in the summer
months would tend to attenuate the concerns of Larch Creek drying out as expressed
elsewhere in the comments to the DEIR.
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4-11

Comment: Concerned about access to and the costs of maintaining debris benches
and V-ditches.
Response: The commenter provides an opinion on the interpretation of the Town’s
Ordinance Code, but does not provide supporting documentation. In response, Figure
C&R-1 is a block diagram that shows a view of the corrective grading that looks
along the axis of the 3:1 fill slope. Note that the 3:1 slope is not planar, but has a
curvature that mimics the existing terrain. Although the existing slope within the
area that is subject to corrective grading is hummocky due to landslides, the existing
slope gradient is typically 3:1 or flatter. If the Town of Moraga desired more
undulations in the fill slope, that variability could be required as a condition of
approval. With regard to the debris benches, they would be visible from the ridge
crest (e.g., trail users). However, they would be nearly invisible to persons at the
grade of the existing neighborhood because the benches are relatively flat. It should
be recognized that the growth of annual grasses and volunteer shrubs in the
uppermost portion of the 3:1 slope would effectively screen views of the bench from
the neighborhood. It should also be noted that there are debris benches in other
projects located in Moraga. In those instances, the Town has determined that debris
benches are consistent with the regulatory context of those sites.

4-12

Comment: Questions the use of a GHAD and the costs to maintain the grading and
drainage features within the setback zone adjacent to the fault.
Response: Mitigation Measure 3.2-6 implicitly requires the formation of a GHAD,
which shall also include the open space area. The Commenter should refer to the
ERATA for the change in language regarding the GHAD requirement. At this point,
the duties of the GHAD are not fully defined. In the Planning Commission resolution
that certifies the EIR, the mitigation measure requiring the formation of a GHAD
would be then included as a condition of approval and the applicant would be
required to submit a "Plan of Control" and an "Engineer’s Report." The Public
Resources Code (Division 17, commencing with Section 26500) provides the legal
standards that must be met, and the Town of Moraga would review the documents
submitted by the project proponent for adequacy.
The Plan of Control provides background information on the project and its open
space areas, and provides an overview of site geologic conditions and hazards. It also
provides criteria for GHAD responsibility (i.e., identifies items that are the
responsibility of the GHAD and items that are excluded). Perpetual maintenance of
drainage facilities can be included in the duties of the GHAD, but the Town may
wish the C.3 drainage facilities maintained by another special district; that has not yet
been determined. Typically, the Plan of Control will discuss details of maintenance
responsibility, addressing prevention, abatement, vegetation control, control of
erosion, and control of sedimentation. It may also prioritize GHAD expenditures.
Normally, the Plan of Control will indicate that inspections should be undertaken at
appropriate intervals, as determined by the GHAD manager (timing, scope,
frequency, etc.). It is not established at this time that the GHAD manager will inspect
subdrains annually; moreover, such details are not needed at this point in the planning
process.
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Preparation of the Engineer’s Report follows preparation of the Plan of Control. It
will include a map showing the boundary of the GHAD and will estimate the
expenses of ongoing operation of the GHAD, allowing for a larger geologic event at
specified intervals. Based on projected costs, the Engineer’s Report will recommend
an annual assessment, along with provision for adjustments so that assessments keep
pace with the consumer price index. Because the number of lots and the size of the
development are not established until the Planning Commission acts on the project, it
would be premature to prepare the Plan of Control and Engineer’s Report at this time.
In response to the commenter’s concern regarding the cost of the GHAD assessments
for future homeowners of the development, this is not considered an environmental
impact of the project and is therefore not relevant to determining the adequacy of the
EIR.
4-13

Comment: Concerned about access to and the costs of maintaining debris benches
and V-ditches.
Response: The corrective grading of the site is a development cost. The general
standard for engineered slopes in the Town of Moraga is 2:1. The grading criteria for
the project limits use of 2:1 slopes to those situations where the vertical height of the
slope is 8 feet or less; higher slopes require use of a 3:1 gradient. The confirmed
location of the fault is within the higher elevations of the site, and does not invalidate
the proposed location of building sites (between the toe of the 3:1 slope and the
proposed cul-de-sac street). The DEIR shows the extent of landslide deposits on the
property. The slides do extend upslope of the debris benches, within ungraded,
permanent open space. Test pits indicate that these uppermost portions of the slides
are confined to drainage swales, and that the depth to rock ranges from 2 to 10 feet.
The debris benches are sized to contain the debris. The commenter is correct that
there are no maintenance access roads to the debris benches. The GHAD would
include access easements across residential lots. It is also anticipated that the
maintenance would be performed during the dry summer season, and that the
maintenance equipment would be able to drive up the 3:1 fill slope to access the
debris bench. When maintenance work on the debris bench is completed, the GHAD
manager would implement erosion control measures to any disturbed areas. If a
homeowner reported a slough of debris onto a bench during the winter, the GHAD
manager would make an inspection, and undertake emergency repair work, if deemed
necessary (e.g., clearing drainage ditches and culvert inlets). The GHAD would also
include the remaining open space area as stated in the ERATA. Also refer to
Response to Comment 4-12 regarding the formation of a GHAD.

4-14

Comment: Notes that there is no color on a portion of Figure 3.2-3.
Response: The commenter correctly notes that a small area near the southwest
corner of Lot 4 (just downslope from the fault) had not been colored in on the
corrective grading map in Figure 3.2-3. That area should have been shaded orange to
indicate "reconstructed slope with engineered fill."

4-15

Comment: States that the analysis of cumulative impacts is inadequate.
Response: Opinion noted regarding the sufficiency of the Cumulative Impacts
discussion. As stated on page 4-2 of the DEIR, the total development area of the
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proposed project represents 6.75 acres that would be converted from open space to
residential development. This represents a 0.3 percent loss of the overall open space
within the Town of Moraga, a negligible amount. The property has existing and
future development along its three boundaries. The remainder of the site would
remain in open space and would not be fenced off from the open space areas to the
north and southeast. Therefore, with the exception of the 6.75 acres of development,
the project site and the creek corridor would continue to remain in its natural state.
The project site would not be fragmented as stated by the commenter due to its
accessibility to the adjoining open space areas.
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