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Gilbane (formerly
(
IT
TSI Gilbane under
u
contraact N62473- 10-D-0808/00003, has prrepared this
vegetatio
on maintenan
nce and mon
nitoring (M&
&M) report fo
for the Navy to describe recent
Compreh
hensive Enviironmental Response,
R
Co
ompensationn, and Liabillity Act (CER
RCLA) activvities
and resullts related to M&M of reevegetated pllant communnities at Insttallation Resstoration (IR
R) Site
25, formeer Naval Airr Station (NA
AS) Moffett Field (Mofffett Field), C
California. A previous veersion
of this report was preepared in No
ovember 201
14, and was eentitled, Draaft Technicall Memoranddum,
Vegetatio
on Restoratio
on Completiion Report – Year 2, Insttallation Resstoration Sitte 25, Formeer NAS
Moffett Field,
F
Moffettt Field, Calif
ifornia. How
wever, becauuse the Navyy has agreedd to another yyear of
M&M, th
he final version of the reeport uses thee phrase “maaintenance aand monitoriing.” Comm
ments
from the regulatory agencies
a
alon
ng with Nav
vy responses are providedd in Attachm
ment 1.
Moffett Field
F
is now administereed by the Nattional Aeronnautical and Space Administration
(NASA) as part of itss Ames Reseearch Centerr (ARC). NA
ASA ARC ccurrently opeerates IR Sitee 25 as
part of itss stormwaterr managemeent program, as describedd in the Natiional Pollutaant Dischargge
Eliminatiion System (NPDES)
(
peermit for Mo
offett Field.
The Navy
y is conductting M&M activities
a
in areas
a
disturbed during thhe IR Site 255 remedial acction
(RA) con
nducted in 20
012. RA acttivities inclu
uded excavattion and off--site disposall of sedimennt
containin
ng chemicalss of ecologiccal concern (COECs).
(
T
The COECs ffor IR Site 225 were lead,, zinc,
total dich
hlorodipheny
yltrichloroeth
hane (DDT), and polychhlorinated biiphenyls (PC
CBs). By finnishing
the removal portion of
o the RA, th
he United Sttates Departm
ment of the N
Navy (Navyy) was successsful
in attaining remediation goals (R
RGs) for IR Site
S 25, as doocumented inn the Final R
Remedial Acction
Completiion Report (RACR; ITSII Gilbane, 20
013a).
M&M acctivities com
mmenced at th
he site after the hydroseeeding event that occurreed in Decembber
2012, as described in
n the Year 1 vegetation restoration
r
reeport (ITSI G
Gilbane, 20113b). This reeport
M
activiities and cov
vers the periood from Deccember 2013 through thee 2014
addressess Year 2 of M&M
peak grow
wing season
n for salt marrsh vegetatio
on in the Bayy Area, i.e., tthe summer months. Thhe
report pro
ovides a sum
mmary of sitee conditionss and recomm
mends no addditional resttoration activvities
related to
o the Navy’ss RA at IR Siite 25. Table 1 presents the timelinee for the resttoration effort at
IR Site 25 from incep
ption to the present.
p
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2.0

BACKGROUND

IR Site 25 is a critical-use (stormwater retention/evaporation) facility for the western portion of
Moffett Field. The site has been part of the stormwater management system at Moffett
Field/NASA ARC since 1953. Nearly 1,000 acres of former Navy cantonment drain to the site.
IR Site 25 consists of two portions that are hydraulically connected. One portion, designated as
the Eastern Diked Marsh (EDM), is about 20 acres in size; the other portion, referred to as the
Storm Water Retention Pond (SWRP) encompasses about 210 acres. The cleanup of COECs
conducted as part of the RA required the removal of contaminated sediment, which necessarily
disturbed the vegetation. The areas within the EDM and SWRP where sediment removal occurred
are called “polygons” throughout this report, and are referred to by alphanumeric designations in
accordance with the Final Remedial Design/Remedial Action Work Plan (RD/RAWP; Innovative
Technical Solutions, Inc., [ITSI], 2012). Figure 1 indicates the polygons excavated during the
RA. Figure 2 shows the condition of vegetation prior to the RA excavations. Table 2 provides a
list of the RA polygons with completion information.
The EDM portion of the site had supported reed grasses including tules, which are not considered
as habitat for endangered species, and which revegetate passively. As a result, and in accordance
with the approved RD/RAWP, no revegetation was conducted at the EDM (ITSI, 2012).
At the SWRP, the disturbed vegetation included pickleweed, a preferred habitat of the salt marsh
harvest mouse (SMHM), which is presumed present. Figure 2 indicates the varying qualities of
SMHM habitat throughout the site as of 2012; habitat qualities range from higher quality areas of
dense (~100% cover) and tall (1-2-ft) stands of pickleweed, to lower quality areas of sparse (<25%
cover) and short (<1-ft) stands. The lower quality areas may transform into barren areas (no
vegetation) or upland transitional vegetation. There are also developed areas at the SWRP where
there is no habitat value.
In general, pickleweed appears most vigorous at the lower end of its elevation range, presumably
due to higher soil moisture content; in the upper elevations it appears stressed. As determined by
soil testing, pickleweed vigor and distribution are also limited by areas of high soil salinities, such
as was found in Polygon A4.1 and surrounding salt marsh areas (ITSI Gilbane, 2013b).
Upland transitional habitat also varies (Figure 2), from higher quality saltgrass (Distichlis spicata)
dominated areas to lower quality areas that are 100% weeds. The higher quality transitional plant
communities are found at lower elevations, immediately adjacent to (and intrograding with) the
salt marsh vegetation. The lower quality transitional plant communities occur as elevations rise
above the saltgrass zone. Although the saltgrass-dominated communities can provide some
habitat values to SMHM they do not contain all the species normally found adjacent to salt
marshes, so they should not be considered high quality habitat. The plant communities found
above the saltgrass-dominated areas are almost entirely dominated by non-native species and are
assumed to be of low quality with regards to SMHM habitat needs.
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To the extent practicable, the Navy is restoring the impacted polygons in the SWRP to preexisting conditions to minimize impacts to biotic resources and SMHM habitat. The goal is to
restore-in-kind by demonstrating that the progress of plant community development shows a
positive trajectory towards pre-existing conditions. Plant community structure varies among years
in response to weather (stormwater) variability, so the success criteria for IR Site 25 habitat
restoration are based on the structure of adjacent reference stands of vegetation (ITSI, 2012).
2.1 Soil/Sediment at SWRP
Excavations of contaminated sediment conducted during the RA at the SWRP rarely extended
deeper than 6 inches below the pre-existing ground surface. It was determined that it was not
feasible or desirable for excavated sediment to be replaced with clean sediment borrowed from
elsewhere in the SWRP (due to the difficulty of working with heavy clay material) or with
materials imported from off-site sources (because parameter matching generally is infeasible and
these materials likely would contain undesirable seed). Therefore, in coordination with project
stakeholders, none of the polygons within the SWRP portion of Site 25 were backfilled, as
detailed in the RACR (ITSI Gilbane, 2013a).
When Year 1 monitoring results varied among high marsh revegetation areas, a lower-performing
polygon (Polygon A4.1) was subjected to experiments to evaluate causes and specify corrective
actions. Soil testing showed that pre-existing high salinity was the likely cause of many preexisting barrens, and evidence that the barrens will likely remain barren due to salinity (ITSI
Gilbane, 2013b). Barrens also occurred in some transitional polygons where the pre-RA
topography resulted in inundated (ponded) areas, i.e., seasonal wetlands; this is further addressed
in Section 2.2 below.
2.2 Basin Hydrology
As described previously, the SWRP functions as a stormwater retention basin that fills annually
during the wet season with surface runoff. It is also supplied with a lesser amount of water
throughout the year by the West-Side Aquifers Treatment System (WATS), which produces a
continuous average flow rate of about 60 gallons per minute (gpm) of treated water. The basin
dries almost completely during the summer each year, except for a small portion that remains
inundated and marshy year-round due to the WATS output. This hydrological condition is not
optimal for salt marsh vegetation, which typically thrives within intertidal zones that flood
diurnally for only a few hours at a time. Although the timing and duration of seasonal flooding
varies each year based on timing and quantity of rainfall, the SWRP generally floods in the fall
and waters do not recede until the spring.
Pickleweed is able to tolerate the hydrology of IR Site 25 because it goes dormant during the
general period when flooding usually occurs. Mature pickleweed grows well during the dry
season when the basin is not inundated (yet the groundwater table is high). However, germinating
and establishing pickleweed are difficult at the SWRP, because basin flooding can extend into the
plant’s germination period (early spring), and pickleweed does not germinate and establish in
standing water; therefore, it is likely that the vegetation at the permanently marshy area was
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predominantly alkali bulrush (and not pickleweed), because it can complete its lifecycle in such
conditions. This dynamic appears to control the distribution of pickleweed at its lowest extent
within the basin, and also may control the quality of pickleweed at its highest extent.
A brief scenario may help clarify: the ongoing Bay Area drought (during which the total rainfall
during the winter of 2013-2014 was a fraction of normal) likely influenced the heights, duration,
and timing of basin flooding, and therefore the pickleweed populations within the basin. Lower
basin flooding levels (due to lower total rainfall/runoff) and/or earlier reductions in standing water
due to evaporation/infiltration during the Bay Area dry season would allow pickleweed to
germinate and establish at lower elevations, given the presence of suitable conditions when the
proper germination cues occur in the early spring. This dynamic also may lead to an earlier
scarcity of soil moisture in the upper elevations of the basin, which would influence the vigor of
the year’s pickleweed growth. Casual observations of pickleweed in the upper elevations supports
this hypothesis, as the plants appeared stressed in comparison to populations at lower elevations.
Observations of pickleweed in the lower elevations also support this hypothesis, as pickleweed has
extended its range lower into the basin.
The effect of the basin’s hydrology on the success of revegetation at elevations where basin
inundation may occur is not predictable. The timing and quantity of rainfall cannot be forecast
accurately, so planning for when and where to seed or plant successfully is not possible. In any
given year rainfall could be substantial enough to flood a seeding area and keep it submerged
when germination normally would occur, or it could be insubstantial enough to limit the
availability of moisture to help cue or support germination. These are reasonable explanations for
recruitment limitations observed in Polygons A4.1, 6.2, 8.1, 8.2, 8.25, 8.7, 8.8, 8.10, 8.21-23, 9.8,
9.9, 9.10, and 9.11.

3.0

METHODS

At the SWRP, the revegetation approach consisted of hydroseeding with two distinct seed palettes,
high salt marsh mix and transition mix. The palettes were developed after an extensive review of
regional and site-specific conditions and detailed seed design, and were presented to the regulatory
agencies in the revised habitat restoration plan (ITSI Gilbane, 2012).
As indicated in the RACR, large portions of IR Site 25 became inundated due to heavy rains in
mid-November 2012; therefore, hydroseeding conducted in November-December 2012 was
limited to areas that were not inundated. As reported in the Year 1 M&M technical memorandum,
a second round of hydroseeding was conducted in August 2013 to complete all restoration areas;
in other areas that were not accessible for hydroseeding, pickleweed seedlings were planted (ITSI
Gilbane, 2013b). Figure 3 shows the areas where hydroseeding and planting occurred.
As noted in the Year 1 M&M report (ITSI Gilbane, 2013b), flooding due to stormwater retention
restricted recruitment in some high salt marsh polygons (those listed at the end of Section 2.2
above and some WATS output-influenced polygons too). Ponded water in some transitional
habitat polygons (A10.5-7, 9.12, 8.24) impeded recruitment in portions that match pre-existing
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barren areas. Furthermore, it was observed during the monitoring that a large portion of Polygon
A4.1 remained barren, as noted in Section 2.1 above.
Intensive establishment monitoring was conducted for Year 2 M&M during July 2014 (midsummer is the height of the growing season for salt marsh species). Data were collected at all
polygons that contained salt marsh vegetation or upland transitional habitat and at adjacent
undisturbed reference sites (see Table 2). The reference sites are indicated on Figure 2; these sites
were immediately adjacent to impacted areas, and when compared to the impacted areas,
contained the same habitat and had similar conditions with respect to hydrology and topography.
Cover values were assessed over the 2-year monitoring period since RA completion to establish
trajectories (see Section 4.0, Results). Transects were placed to sample the variety of conditions
within polygons and adjacent reference stands. A total of 392 quadrats, each measuring 1 meter
(m) by 1 m, were sampled for species-percent-cover. Cumulative average percent coverage totals
were tracked during sampling to ensure adequate sample sizes were attained, in conformance with
established procedures (Kershaw, 1957).

4.0

RESULTS

Table 3 presents the results of M&M activities by polygon, including a summarized history of
activities. Percent covers are reported by polygon for Years 1 and 2, allowing for a comparison of
conditions and cover values. Some polygons contained minor amounts of vegetative cover – these
were grouped with adjacent polygons containing large vegetated areas. Table 3 also indicates
ranking of plant heights for areas where data were available.
Restoration trajectories were assigned by comparing quantitative measures of plant cover in
impacted areas with adjacent reference stands of similar vegetation that were not impacted by RA
activities. Within each year, the percent cover in the RA polygon was divided by the percent
cover in the corresponding reference stand to create a ratio. Grades were then assigned to describe
relative changes in plant cover values among similar polygons (ex. high marsh vs. transition)
across years.
Those areas assigned a "higher" trajectory generally tripled in plant cover between Year 1 and
Year 2; those assigned a moderate trajectory generally doubled in plant cover between years; and
those assigned a lower trajectory exhibited less change between years (but were still on a positive
trajectory). Trajectory assignments were further modified by considering progress towards the
restoration goal. For example, if the impacted polygons cover reached parity with the reference
stand, it was assigned a "higher" trajectory even if the cover value decreased between years –
ostensibly due to the worsening drought - because the polygon has essentially met the goal of
restoring to pre-existing condition.
Modification of trajectory assignments for polygons not at parity with reference conditions was
based on observations of the vegetation dynamics in the polygons, both recruitment and growth.
For example, plant cover at Polygon A6.2 increased dramatically between years, but it received
only a "moderate" trajectory because the improved condition appeared to be driven by growth of
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individual plants; recruitment appeared limited relative to "higher" trajectory polygons that were
recruiting strongly (e.g., Polygon A9.8).
The extent of inundation at the SWRP was lower during Year 2 of M&M activities than during
Year 1, likely due to lower rainfall. The timing and duration of inundation and corresponding low
water levels appear to have facilitated the recruitment of pickleweed into lower elevations in the
basin. These conditions also appear to have facilitated good recruitment of pickleweed in the high
marsh polygons where the previous year’s higher water levels and/or different timing may have
restricted recruitment. Figure 4 shows the condition of SWRP vegetation as of July 2014.
New pickleweed germination was apparent in many salt marsh polygons located at relatively
higher elevations, resulting in increased cover values in these areas. However germination was
much more limited in transitional polygons this year, particularly those at higher elevations. This
is likely due to lower soil moisture levels, which would hinder germination cueing, as well as
reduce growth by some perennial species. Results are also presented in photo-documentation
(Attachment 2), which includes a representative picture from Years 1 and 2; satellite images with
polygon boundaries showing pre-existing barrens; and other data.

5.0

DISCUSSION

Based on a comparison of Year 1 and Year 2 data summaries, the restoration trajectories at most
disturbed RA polygons at the SWRP are satisfactory. There are a few areas that appear to be
lower performers, but this lack of progress can be explained by the area’s position in the basin
relative to flooding heights, their propensity to pond water because of topography, or pre-existing
soil salinities. The areas located within the range of flooding heights will not recruit any
vegetation until rainfall timing and quantity create the conditions needed for successful
germination. Areas with standing water will likewise not recruit vegetation until conditions are
favorable.
Barrens (patches of bare ground) existed at the SWRP prior to the RA excavation work (Figure 2).
Barrens exist at Polygons A4.1, A8.1, A8.2, A8.25, A9.7, and A9.12. The pre-RA barrens are
shown on the photo-documentation pages with their respective polygons (see Attachment 2).
Barrens are a recognized and valuable habitat type (see discussion on Polygon A4.1 below).
The following paragraphs summarize the field observations by polygon or groups of similar,
adjacent polygons. Attachment 2 includes photo-documentation with polygons listed.
5.1
Polygon A4.1
Seeding in Polygon A4.1 has had limited success, likely due to the saline soil of the pre-existing
barren areas (see Attachment2) and the inundation levels of Year 1. A positive development
occurred in this area during 2014 when staff from the adjacent Don Edwards San Francisco Bay
National Wildlife Refuge (administered by the United States Department of Fish and Wildlife
[USFWS]), reported the presence of breeding pairs of the Western Snowy Plover (WSPL;
[Charadrius nivosus nivosus]) in barren areas of the SWRP, including the Northeast Basin and
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Polygon A4.1. WSPL is federally-listed as threatened and is listed by California as a species of
special concern.
For Polygon A4.1, the change in cover between M&M Years 1 and 2 cannot be shown because we
were not granted access to this part of the site during Year 2 monitoring. Confirmed use of this
habitat by a listed species (both federal and state) is a positive indicator of ecological value, but
creates difficulties in assessing whether the vegetation showed improvement. However, because
conditions in high marsh polygons improved in Year 2 across the site, it is likely that conditions at
Polygon A4.1 showed progress as well in areas that were not inundated or barren due to salinity.
5.3
Polygons A8.1, 8.2, 8.25
Polygon A8.1 was not seeded due to basin flooding levels, but most parts of A8.2 and A8.25 were
seeded in 2012. These areas also were planted with supplementary pickleweed seedlings in 2013.
Polygon A8.1 lags behind the others, likely due to the fact that the other areas were able to recruit
more in Year 1 (due to flooding in Polygon A8.1). However, A8.1 appears to be performing well
enough to anticipate continuing recovery over time based on a comparison of the cover values
shown in Table 3.
5.4
Polygons A8.10, 8.12-14, 8.17, 8.21, 8.22
These polygons were inundated continuously in the winter of 2013-2014, but were exposed after
the water receded. Higher elevations in these areas recruited seeded species well, but lower
elevations appeared to be doing poorly in the early summer. Portions of these polygons did not
get seeded due to the presence of standing water during the fall 2012 seeding, so they were seeded
in August 2013. Supplemental irrigation was performed occasionally to help induce germination.
Portions of this later seeding appear to be doing very well; other areas have an interesting amount
of what appears to be passive recruitment of pickleweed and other desirable species. We
anticipate that this area (continued immediately below in 5.5) will return to pre-existing conditions
(brackish-salt marsh complex) as summarized in the Year 1 M&M report (ITSI Gilbane, 2013b).
5.5
Polygons A8.7-9, 8.11, 8.15, 8.16, 8.18, 8.19, 8.20
These polygons also were inundated continuously in the winter of 2012-2013, and remain
inundated due to the continuous WATS output. They will remain inundated perpetually (as long
as WATS is operable) and, similar to the EDM, will revegetate passively with tules and cattails.
Prior to RA activities, a portion of this area was characterized by brackish marsh vegetation,
which restores itself passively. It appears to have been a roughly 50:50 ratio of brackish tules to
salt marsh vegetation.
5.6
Polygons A8.23, 8.24
A low-lying portion of Polygon A8.23 was inundated, but since waters have receded, this area has
recruited a significant amount of vegetation. Higher portions of A8.23 have vegetated strongly
and look very good. A8.24 is a transitional habitat polygon that has vegetated quite well, even in
areas where some water ponded during the winter. We anticipate that revegetation in these

DCN ITSI-0808-0003-0013

Page 7

July 2015

Vegetation Restoration Completion Report - Year 2
IR Site 25
Former NAS Moffett Field
Moffett Field, California

polygons will exceed pre-existing conditions because the seed mix used contained a greater
diversity of native plant species.
5.7
Laydown Area and Transitional Parts of Polygons A8.15, 8.16, 8.18, 8.20, 10.1-3
This plateau above the basin contains portions of polygons that extend down into the high marsh
areas and the “soil laydown” staging area that was disturbed during the RA. Seeded species are
found throughout the plateau and are dominating some areas. Pre-existing species have recruited
strongly from the seed bank or by immigration in many areas and dominate some as well. Year 2
monitoring shows that in spite of the severe drought, restoration to pre-RA conditions has
occurred, and diversification with native species also appears to have occurred.
5.8
Polygons A10.2, 10.4-7, 9.12
These transitional polygons are in what appears to be historic undulating topography that traps
surface water during the wet season and has created barrens in lower areas. As barrens are
recognized habitat, these areas should not be converted. The Lasthenia species (goldfields) in the
transition seed mix did well in the upper portions of these barrens, and a few other species such as
pickleweed and saltgrass did well in some lower portions. Year 2 data indicate that most plant
species are doing well, and only a few polygons are performing below average from the
perspective of plant cover.
5.9
Polygons 9.6, A9.8-11
These areas were seeded but then became inundated in the winter of 2012-2013. Since water has
receded, the areas have recruited a significant amount of pickleweed and other marsh-related
vegetation and appear to be doing well. Polygon A9.6 was inundated only at its lowest margin
and the non-submerged areas all are doing very well.

6.0

SUMMARY

The RA at IR Site 25 resulted in disturbance to approximately 10 acres of salt marsh and 4 acres
of upland transitional habitats. To the extent practicable, the Navy has put them on a trajectory
towards pre-existing conditions using diversified high salt marsh and transition seed mixes.
Seeding efforts utilized plant species known to create high quality salt-marsh habitat and dozens of
species historically native to the upland transitional habitats adjacent to salt marshes in southern
San Francisco Bay.
Though the salt marshes at the SWRP are impaired by isolation from tidal action (because they are
inside the area first used as a salt pond and now used for stormwater retention), the existing plant
communities are surviving. Although pickleweed is critical to SMHM both for diet and for habitat
(if it reaches suitable stature and density [i.e., 1-to-2-ft high and very dense], it is not the only
plant species on which the SMHM rely. In the winter, when pickleweed senesces, SMHM require
other food sources including grasses, which are also used as nesting materials (Fisler, 1965). At
the SWRP, these other plants often are found adjacent to the salt marsh in the transitions to upland
habitat.
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It is expected that many of the 20 transitional plant species will thrive at the SWRP since they
were observed in Years 1 and 2; this diversity represents a high quality habitat. However, because
the SWRP is non-tidal and is used for seasonal stormwater retention, restoration of the areas to
typical tidal salt marsh conditions is not feasible (and was not proposed in the restoration plan;
ITSI, 2012).
Rainfall accumulations in the fall and early winter of 2012-2013 (after seeding) were substantial,
the SWRP filled quickly, and some areas that had been seeded were inundated until basin
drawdown the following spring. Rainfall was much lower in the second wet season (2013-2014),
and some areas that had been inundated in 2012-2013 were not inundated during this season (or
were exposed sooner due to evapotranspiration). Such hydrologic conditions are not typical of the
target habitats, so seeding in areas that remained inundated through the rainy season was not as
successful as seeding in areas that did not remain inundated. Recruitment in many areas was
stronger this year, and growth was good in the high marsh polygons.
Growth in the transitional polygons was satisfactory as well, provided they were situated near the
basin’s elevation, so that, presumably, near-surface groundwater provided sufficient water for
growth, compensating for low rainfall. At higher elevations, less growth was observed, but was
still adequate for second year cover values. These conditions should not be detrimental to the
eventual success of returning IR Site 25 to pre-existing conditions.

7.0

CONCLUSIONS

Overall, site-wide Year 2 results are satisfactory and showed improvement over Year 1,
particularly considering the regional drought conditions. Although the average cover value fell
site-wide in transitional areas they are still at almost 70% of the reference average, which is
acceptable for Year 2. Some transitional polygons attained reference cover values, and fluctuated
with the weather; others continued to improve. The average cover value doubled in the high salt
marsh areas, and has exceeded 50% of the reference average cover value, which is likewise
acceptable for Year 2. Therefore it appears that pickleweed will continue to establish and
propagate without further human assistance.
The quality of vegetation in the restored polygons was similar to or better than the reference
condition. Table 4 lists the percentage of the Year 2 cover that was native or non-native, and the
dominant (so pickleweed presence is obvious). In most cases the quality of the vegetation in
restored polygons exceeds that of the reference areas, either due to the proportion of weeds or
native diversity. This outcome goes beyond the mitigation proposed in the restoration plan (ITSI
Gilbane, 2012).
Based on the data collected, active revegetation has reduced the time needed for vegetation to
recruit, attaining the project goal of reducing the impacts of the RA excavation activities. For
example, Polygon A8.1 was not seeded because it was inundated when the seeding activity
occurred. Observations this year indicate that while there is a difference in vegetation between
this area and adjacent Polygon A8.2, which was seeded, passive recruitment in A8.1 appears to be
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sufficient for eventual recovery to pre-existing conditions. Convergence between seeded and
unseeded polygon cover values indicates that pickleweed lives up to its reputation as a robust tidal
plant and strong colonizer. Pickleweed is expected to continue to colonize in other portions of the
RA polygons and the surrounding basin as dictated by rainfall and surface water runoff in a given
year.

8.0
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ornia
Outcom
me
Discussion of seed
ding and the
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Remov
val of legacyy pollutants
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Initial survey
s

Date
Mar 2012

Remedia
al Action

Summer off
2012

Preparations for
seed
ding

Summer off
2012

2012
hydroseeding

Nov-Dec
N
201
12
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d areas not fflooded by
heavy rain
r

Seedin
ng to be
comple
eted in 2013

2012-3
surveilla
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recruitment
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on A4.1
intensive
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Alter th
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olders
No further M&M
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satisfacctory

2014 Year
Y
2
reporting
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D 2013-De
ec
2014
July 2014

Nov 2014

Drafted
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of Year 1
activitie
es and obse
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Additional recruitm
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ed
Collectted cover va lues

Drafted
d a summaryy of all
activitie
es to date
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Distribu
ute Year 2 re
eport
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eholders

Table 2 - Summary of Excavations
Vegetation Restoration Completion Report - Year 2
Remedial Action at IR Site 25
Former NAS Moffett Field
Moffett Field, California

EASTERN DIKED MARSH

STORM WATER RETENTION POND

Polygon

Depth
(ft)

Area
(sf)

Bank volume
(CY)

Polygon

Depth
(ft)

Area
(sf)

Bank volume
(CY)

Polygon

Depth
(ft)

Area
(st)

Bank volume
(CY)

Revegetation type/date

Polygon

Depth
(ft)

Area
(st)

Bank volume
(CY)

A10.8

0.5

5,312

98

A10.50

0.5

1,379

26

A1.1

0.5

41,273

764

-

A9.1

0.5

34,249

634

-

A10.9

0.5

9,154

170

A10.51

1.0

1,888

70

A2.1

1.0

23,556

872

HSM/Dec 2012

A9.2

1.0

5,323

197

-

A10.10

0.5

6,621

123

A10.52

0.5

1,344

25

A3.1

0.5

18,408

341

-

A9.3

0.5 / 1

15,439

429

-

A10.11

1.5

3,139

174

A10.53

1.0

474

18

A4.1

0.5

90,968

1,685

HSM/Dec 2012;
PW/Aug 2013

A9.4

1.0

13,911

515

-

A10.12

1.5

2,915

162

A10.54

0.5

933

17

A4.2

0.5

28,493

528

-

A9.5

0.5

17,639

327

-

A10.13

0.5

1,010

19

A10.55

1.0

1,130

42

A4.3

0.5

13,076

242

PW/Aug 2013

A9.6

1.0

23,063

854

HSM/Dec 2012

A10.14

2.5

252

23

A10.56

0.5

877

16

A4.4

0.5

13,903

257

PW/Aug 2013

A9.7

0.5

7,899

146

-

A10.15

3.0

193

21

A10.57

0.5

1,347

25

A4.5

0.5

22,252

412

-

A9.8

0.5

23,715

439

HSM/Dec 2012

A10.16

0.5

5,200

96

A10.58

1.0

1,094

41

A5.1

0.5

35,697

661

-

A9.9

0.5

7,474

138

A10.17

2.5

2,849

264

A10.59

1.0

917

34

A5.2

0.5

59,690

1,105

-

A9.10

1.0

7,222

267

A10.18

3.0

941

104

A10.60

1.0

698

26

A6.1

1 / 1.5

39,614

1,836

-

A9.11

1.0

9,294

344

A10.19

1.0

6,260

232

A10.61

1.0

1,990

74

A6.2

1.0

31,893

1,181

HSM/Dec 2012

A9.12

0.5

19,041

353

A10.20

0.5

6,315

117

A6.3

0.5

18,590

344

-

A10.1

0.5 / 1

23,379

487

TR/Dec 2012

A10.21

0.5

2,848

53

A6.4

0.5

788

15

-

A10.2

0.5

15,206

282

TR/Dec 2012

A10.22

0.5

4,156

77

A6.5

0.5

625

12

-

A10.3

1.0

11,704

433

A10.23
A10.24

0.5
0.5

3,470
8,037

64

A8.1

149

A8.2

0.5 / 1
0.5

40,245
26,944

911

PW/Aug 2013

499

HSM/Dec 2012;
PW/Aug 2013

A10.25

0.5

4,267

79

A8.3

1.5

38,671

2,148

-

A10.26

1.5 / 5

9,236

1,182

A8.4

1.5

23,924

1,329

-

A10.27

0.5

3,954

73

A8.5

0.5

20,557

381

-

A10.28

3.5

4,808

623

A8.6

0.5

21,969

407

-

A10.29

1.5

3,193

177

A8.7

1.5

13,739

763

-

A10.30

0.5

6,540

121

A8.8

0.5

13,518

250

PW/Aug 2013

A10.31

0.5

3,575

66

A8.9

1.5

16,232

902

-

A10.32

0.5

5,853

108

A8.10

0.5

11,230

208

HSM/Aug 2013

A10.33

1.5

3,242

180

A8.11

1.0

12,805

474

-

A10.34

0.5

8,301

154

A8.12

0.5

27,480

509

TR/Dec 2012;
HSM, PW/Aug 2013

A10.35

0.5

8,972

166

A8.13

0.5

14,959

277

HSM/Aug 2013

A10.36

0.5

8,409

156

A8.14

0.5

9,139

169

A10.37

0.5

7,243

134

A8.15

0.5 / 1

19,488

537

A10.38

0.5

12,025

223

A8.16

0.5

8,151

151

A10.39

1.0

4,354

161

A8.17

1.0

6,676

247

A10.40

0.5

12,500

231

A8.18

0.5

5,975

111

TR/Dec 2012

A10.41

0.5

10,438

193

A8.19

0.5

4,305

80

HSM/Dec 2012

A10.42

0.5 / 1

47,695

1,025

A8.20

1.5

2,591

144

TR/Dec 2012

A10.43

1.0

1,369

51

A8.21

1.0

2,993

111

HSM/Dec 2012

A10.44

0.5

624

12

A8.22

0.5

3,978

74

HSM/Dec 2012;
PW/Aug 2012

A10.45

0.5

1,140

21

A8.23

0.5

6,011

111

HSM/Dec 2012

A10.46

2.0

692

51

A8.24

1.0

10,349

383

TR/Dec 2012

313

HSM/Dec 2012;
PW/Aug 2013

A10.47

1.0

705

26

A10.48

0.5

1,179

22

A10.49

0.5

4,895

91

Abbreviations
CY - cubic yards
ft - feet
HSM - hydroseeded with high salt marsh palette

A8.25

0.5

PW - planted with pickleweed seedlings
sf - square feet
TR - hydroseeded with transitional seed palette
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16,887

HSM/Aug 2013
HSM, TR/Dec 2012;
PW/Aug 2013
TR/Dec 2012;
PW/Aug 2013
HSM/Dec 2012;
PW Aug 2013

A10.4

0.5

8,689

161

A10.5

1.0

7,675

284

A10.6

0.5

8,312

154

A10.7

0.5

9,279

172

Revegetation type/date

HSM/Dec 2012;
PW/Aug 2013
HSM/Dec 2012;
PW/Aug 2013
HSM/Dec 2012;
PW/Aug 2013

TR/Dec 2012
TR/Dec 2012;
PW/Aug 2013
TR/Dec 2012;
PW/Aug 2013
TR/Dec 2012;
PW/Aug 2013
TR/Dec 2012;
PW/Aug 2013

Table 3 - Vegetation Status of SWRP Polygons
Vegetation Restoration Completion Report - Year 2
Remedial Action at IR Site 25
Former NAS Moffett Field
Moffett Field, California

Area
(sf)

Seed pallet
(bold font notes
portion shown
in the row)

Yr 2 reference
area cover July 2014 (%)

Rank of
vegetation
height in Yr 2
(see Note 1)

Hydrological
condition July 2014

R4.1

98,938

HSM

exposed

10

64

Trajectory

Comment

NA

NA

1

NA

Area closed due to nesting WSPL

A4.2

n/a

29,336

HSM (partial)

--

--

A4.3

n/a

15,024

HSM

--

--

--

--

--

--

Small area not monitored

--

--

--

--

A4.4

n/a

14,814

HSM

--

Small area not monitored

--

--

--

--

--

A4.5

n/a

23,433

HSM (partial)

--

Small area not monitored

--

--

--

--

--

Small area not monitored

A6.2

R6.2

31,893

HSM

A6.5

n/a

3,152

--

Partially inundated

5

68

42

87

A

Area shows passive recruitment

--

--

--

--

--

A8.1

R8.1

40,244

HSM

Recently exposed

Inundated

--

18

61

A8.2

R8.1

A8.7

R8.7

29,563

HSM

Recently exposed

10

79

33

13,739

HSM

Recently exposed

--

--

--

A8.8
A8.9

R8.7

16,028

HSM

Recently exposed

--

--

R8.7

16,231

HSM

Recently exposed

--

--

A8.10

R8.7

13,508

HSM

Inundated

Inundated

A8.11

R8.7

12,805

HSM

Inundated

Inundated

A8.12

R8.12/R8.7

30,711

HSM, TR

Recently exposed

14

54

37

51

A8.13

R8.12

14,959

HSM

Recently exposed

Inundated

--

16

51

A8.14

R8.12

9,139

HSM

Recently exposed

--

--

--

--

--

--

Monitored as part of A8.13

A8.15

R8.12/R8.7

19,476

HSM, TR

Dry

92

73

71

88

2

A

HSM portion monitored as part of A8.13

A8.16

R8.12/R8.7

8,150

HSM, TR

Inundated

Inundated

--

Inundated

--

--

--

TR portion monitored as part of A8.15

A8.17

R8.12

6,676

HSM

Inundated

Inundated

--

Inundated

--

1

--

Likely to become brackish tules

A8.18

R8.12/R8.7

5,975

HSM, TR

Dry

92

73

63

88

2

A

HSM portion inundated like A8.17

A8.19

R8.12/R8.7

4,305

HSM, TR

Inundated

Inundated

--

Inundated

--

2

--

HSM portion likely to become brackish tules

A8.20

R8.12/R8.7

2,591

HSM, TR

Inundated

Inundated

--

Inundated

--

--

--

TR portion monitored as part of A8.15

A8.21

R8.21

2,993

HSM

Inundated

Inundated

--

Inundated

--

--

--

Likely to become brackish tules

A8.22

R8.21

3,977

HSM

Inundated

Inundated

--

21

45

1

B

Performing adequately

A8.23

R8.23

5,988

HSM

Partially inundated

29

60

63

84

2

A

Near pre-RA condition

A8.24

R8.24

10,349

TR

Partially inundated

70

73

73

92

2

A

Near pre-RA condition

A8.25

R8.25

19,310

HSM

Fully inundated

15

79

41

100

1

B

Performing adequately

A9.6

R9.6

23,062

HSM

Dry

41

68

59

97

1

A

Above average performnace

A9.8

R9.8

23,701

HSM

Fully inundated

31

63

76

92

1

A

Near pre-RA condition

A9.10

R9.8

7,222

HSM

Fully inundated

10

63

36

89

1

B

Significant improvement in Yr 2
Significant improvement in Yr 2

Polygon

Reference
location (see
Figure 2)

A4.1

Yr 1 cover - Yr 1 reference Yr 2 cover July 2013
area cover July 2014
(%)
July 2013 (%)
(%)

1

--

Small area not monitored

1

C

Passive recruitment is evident

99

1

B

Significant improvement in Yr 2

--

--

--

Monitored as part of A8.10

--

--

--

--

Monitored as part of A8.10

--

--

--

--

Likely to become brackish tules

--

8

51

1

C

Poor performance due to hydrology

--

Inundated

--

--

--

Likely to become brackish tules

1

A

TR portion monitored as part of A8.15

1

B

Poor performance due to hydrology

A9.11

R9.8

9,294

HSM

Fully inundated

10

63

42

85

1

B

A9.12

R9.12

19,040

TR

Partially inundated

39

37

46

74

1

B

Performing adequately

A10.1

R10.1/R8.7

23,379

HSM, TR

Dry

86

73

68

88

2

A

HSM portion inundated like A8.17

A10.2

R10.1/R8.7

15,206

HSM, TR

Dry

31

73

72

88

2

A

HSM portion inundated like A8.17

A10.3

R10.1

11,704

TR

Dry

81

73

58

88

2

A

Near pre-RA condition

A10.4

R10.4

8,689

TR

Partially inundated

Inundated

--

40

88

1

B

Performing adequately

A10.5

R10.4

7,675

TR

Partially inundated

Inundated

--

11

88

1

C

Seasonal ponding

A10.6

R10.4

8,312

TR

Partially inundated

58

73

22

88

2

B

Seasonal ponding

A10.7

R10.7

9,278

TR

Partially inundated

30

73

22

88

1

B

Seasonal ponding

Abbreviations
% = percent

NA = not available

A = higher trajectory
B = moderate
C = lower trajectory
ft = feet
HSM = high salt marsh

RA = Remedial Action
sf = square feet
TR = transition
WSPL = Western Snowy Plover
Yr = year

Notes
1. For ranking the vegetation heights, a "1" connotes vegetation generally 1 foot or less in height, and "2" connotes vegetation with height greater than 1 foot. It has been noted that vegetation with
greater than 1 foot in height is optimal habitat for the salt marsh harvest mouse (Shellhammer, H., 1982).
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Table 4 - Vegetation Types within SWRP Polygons
Vegetation Restoration Completion Report - Year 2
Remedial Action at IR Site 25
Former NAS Moffett Field
Moffett Field, California

Polygon

Seed pallet

Pre-RA total cover (April 2012)

Yr 1 seeded area % native vs. non-native
and dominant plants

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

A4.1
A6.2
A8.1
A8.2
A8.7 - 8.14
A8.15
A8.18
A8.22
A8.23
A8.24
A8.25
A9.6
A9.8
A9.10
A9.11
A9.12
A10.1
A10.2
A10.3
A10.4
A10.5
A10.6
A10.7

HSM, TR
HSM
HSM
HSM
HSM
HSM, TR
HSM, TR
HSM
HSM
TR
HSM
HSM
HSM
HSM
HSM
TR
HSM, TR
HSM, TR
TR
TR
TR
TR
TR

66/20/13 - pickleweed/barren/TR weeds
10/90 - pickleweed/barren
30/66/3 - pickleweed/barren/saltgrass
50/45/5 - pickleweed/barren/saltgrass
50/50 - pickleweed/alkali bulrush
100 - TR weeds (HSM portion flooded)
100 - TR weeds (HSM portion flooded)
7/3/90 - pickleweed/saltgrass/barren
40/20/40 - pickleweed/saltgrass/barren
50/50 - saltgrass/weeds
75/5/20 - pickleweed/saltgrass/barren
35/15/50 - pickleweed/weeds/barren
5/95 - pickleweed/barren
33/6/60 - pickleweed/saltgrass/barren
30/30/40 - pickleweed/saltgrass/barren
60/6/33 - pickleweed/weeds/barren
10/90 - coyote brush/weeds (HSM portion flooded)
100 - weeds (HSM portion flooded)
100 - alkali bulrush
66/33 - saltgrass/alkali bulrush
100 - alkali bulrush
6/33/60 - pickleweed/saltgrass/alkali bulrush
66/33 - saltgrass/weeds

100 - pickleweed
100 -- pickleweed
flooded
60/40 - pickleweed/weeds
40/60 - pickleweed/weeds
40/60 - native/weeds
40/60 - native/weeds
flooded
40/60 - native/weeds
70/30 - saltgrass/weeds
50/50 - pickleweed/weeds
66/33 - pickleweed/weeds
33/66 - pickleweed/weeds
75/25 - pickleweed/weeds
75/25 - pickleweed/weeds
66/33 - pickleweed/weeds
50/50 - native/weeds
66/33 - saltgrass/weeds
50/50 - saltgrass/weeds
flooded
75/25 - native/weeds
75/25 - native/weeds
80/20 - native/weeds

100 - pickleweed
100 - pickleweed/saltgrass
n/a
80/20 - pickleweed/weeds
30/70 - pickleweed/weeds
100 - weeds
100 - weeds
n/a
60/40 - saltgrass/weeds
60/40 - saltgrass/weeds
80/20 - pickleweed/weeds
66/33 - pickleweed/weeds
50/50 - pickleweed/weeds
75/25 - pickleweed/weeds
75/25 - pickleweed/weeds
40/60 - saltgrass/weeds
100 - weeds
70/30 - saltgrass/weeds
70/30 - saltgrass/weeds
n/a
70/30 - saltgrass/weeds
70/30 - saltgrass/weeds
70/30 - saltgrass/weeds

100 -- pickleweed
100 - pickleweed
99 - pickleweed
90/10 - pickleweed/weeds
5/95 - native/weeds
20/80 - native/weeds
80/20 - pickleweed/weeds
80/20 - saltgrass/weeds
80/20 - saltgrass/weeds
90/10 - pickleweed-saltgrass/weeds
90/10 - pickleweed/weeds
99 - pickleweed
95/5 - pickleweed/weeds
100 - pickleweed
95/5 - pickleweed/weeds
45/55 - native/weeds
90/10 - saltgrass/weeds
60/40 - saltgrass/weeds
90/10 - saltgrass/weeds
50/50 - native/weeds
70/30 - saltgrass/weeds
90/10 - native/weeds

60/40 - pickleweed/weeds
100 - pickleweed
100 - pickleweed
40/60 - pickleweed/weeds
100 - weeds
100 - weeds
95/5 - pickleweed/weeds
50/50 - saltgrass/weeds
60/40 - saltgrass/weeds
100 - pickleweed
90/10 - pickleweed/weeds
100 - pickleweed
85/15 - pickleweed/weeds
95/5 - pickleweed/weeds
95/5 - saltgrass/weeds
100 - weeds
80/20 - saltgrass/weeds
80/20 - saltgrass/weeds
80/20 - saltgrass/weeds
80/20 - saltgrass/weeds
80/20 - saltgrass/weeds
10/90 - saltgrass/weeds

endangered species use inhibited Y2 access
lower weed ratio in restored polygon
similar ratio
similar ratio
lower weed ratio in restored polygons
slightly better ratio in restored polygon
lower weed ratio in restored polygon
slightly worse ratio in restored polygon
lower weed ratio in restored polygon
lower weed ratio in restored polygon
slightly better ratio in restored polygon
similar ratio
similar ratio
slightly better ratio in restored polygon
similar ratio
similar ratio
lower weed ratio in restored polygon
slightly better ratio in restored polygon
higher weed ratio in restored polygon
slightly better ratio in restored polygon
higher weed ratio in restored polygon
slightly worse ratio in restored polygon
lower weed ratio in restored polygon

Color Codes
lower weed ratio
slightly better ratio
similar weed ratio
slightly worse ratio
higher weed ratio

Count
7
3
7
2
2

Abbreviations
% = percent
HSM = high salt marsh
n/a = not available
RA = Remedial Action
TR = transition
Yr = year

Yr 1 reference area % native vs. non-native
and dominant plants

Yr 2 seeded area % native vs. non-native
and dominant plants

Yr 2 reference area % native vs. non-native
and dominant plants

Comments on relationship between Yr 2 ratio and pre-RA total cover

Notes
1. "Native" indicates that the vegetation was native to the south San Francisco Bay marshlands, but no dominant species were noted. "Weeds" refers to non-native species.
2. The estimates of pre-RA cover (Column 3) are for the polygon as a whole, whereas the Yr 1 and Yr 2 data (Columns 4-7) show the relative percentages of vegetation types present at the time of inspection.
3. Unknowns were treated as "weeds" to make the results conservative.
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ATTACHMENT 1
RESPONSES TO COMMENTS

NAVY RESPONSES TO COMMENTS
DRAFT TECHNICAL MEMORANDUM – VEGETATION RESTORATION COMPLETION REPORT
REMEDIAL ACTION AT IR SITE 25
MOFFETT FIELD, CALIFORNIA
NOVEMBER 2014

No.

Page

Section

Paragraph

Comment

Navy Response

Comments from Elizabeth Wells, California Regional Water Quality Control Board (Water Board), sent by e-mail on 16 December 2014
1

-

-

-

Show the reference sites on a figure.

Concur. Reference locations will be indicated on Figure 2.

2

-

-

-

The Navy understands that the agencies would like the results to
be clearer with regards to the quality of vegetation. Therefore,
the Navy will modify the report to improve clarity, adding
descriptive text to describe the vegetation found within both the
polygons and adjacent reference areas. Table 4 will be revised
to provide color distinctions.

3

-

-

-

Identify the percent cover of non-native species, native species,
and pickleweed in each of the polygons and their respective
reference sites. Table 4 indicates that, in addition to the native
and seeded plants, 28 kinds of weed (non-native) species are
present in the remediated polygons. It is not clear if the percent
cover reported is solely native and seeded plants, or if it also
includes the weed species.
Include the height of the new vegetation. The Restoration Plan
specifies that both percent cover and height are part of the
monitoring criteria.

4

-

-

-

Rev 02 July 2015

Explain why no weeding was conducted for noxious species such
as perennial pepperweed. The regulatory agencies note that
perennial pepperweed (Lepidium latifolium) is one of the weed
species observed at Site 25. Both the California Department of
Food and Agriculture and California Invasive Plant Council list it
as a noxious weed of greatest ecological concern. This nonnative, invasive species typically out performs native species,
including pickleweed. Therefore, there is a concern that this
invasive species, and others, will out-compete the pickleweed and
native species in the high marsh and transition zones, affecting the
amount and quality of habitat available for the salt marsh harvest
mouse. And, note the Restoration Plan states the "seed mixes
were developed as robust mixes that are able to directly compete
with most non-native species."

Page 1 of 15

It should be noted that the majority of pickleweed on site has
not begun to bolt (grow in stature). We observed areas where
pickleweed was beginning to bolt (A9.6 was one location where
some individuals were growing in stature) but the majority appear
to still be focused on below-ground growth. Therefore heights
are not particularly useful at this point in assessing habitat
quality. However, the Navy will modify Table 3 to include
available height ranking information.
Comment noted. Control of non-native vegetation was not a
restoration goal of the approved plan, therefore no weeding was
performed.
Furthermore, Lepidium latifolium does not compete well with
pickleweed at full estuarine salinities so in the diked salt
marshes of the SWRP, where salinities are certainly higher, we
do not expect it capable of invading and degrading Salt Marsh
Harvest Mouse (SMHM) habitat. Therefore, with regards to
protecting SMHM habitat, there is little value in controlling
Lepidium latifolium within the restoration areas.
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5

-

-

-

6

-

-

-

Comment

Navy Response

Include a description (whether text, table, and/or figure) of where
the high quality and low quality vegetation is located. Note
where the pickleweed was observed prior to remediation and how
its current percent cover and location relate to its prior percent
cover and location.
Discuss whether the lack of backfill (and thus the change in
elevation) in the polygons affects its restoration. Include how this
change in elevation affects ponding, and the regrowth of
vegetation. If an excavated area is now a low spot, water may
now pond, which changes the hydrologic conditions and,
therefore, potentially changes the conditions for revegetation.

Comment noted. As noted in the response to #2 above, additional
information will be added to the report text and tables to improve
the clarity of the data with regards to the quality of vegetation. A
new Figure 2 was developed to show the pre-RA vegetation.
Comment noted. The following was reported in the Restoration
Plan dated 31 October 2013: “…at the SWRP, pickleweed
flourishes at elevations ranging from about -0.5 feet msl to about
+2.5 ft msl. A review of the final elevations of the vertical cuts
made during the RA indicates that nearly all areas (greater than
99%) are within that vertical range.” Our findings led us to
conclude backfill was not necessary because the elevations
created were not outside of the elevation range of pickleweed.
Furthermore, as discussed and agreed to by all stakeholders as
part of the planning documents, the uncertainty in the
agronomic parameters of import backfill was determined to be
potentially more disturbing to the habitat restoration than
allowing site restoration to occur in native soils within the
elevation range as described above. As shown on figures and in
Attachment 1 photographs, barren areas and low spots are preexisting conditions at Site 25 and any change in elevation due to
remedial activities did not exacerbate these conditions or change
conditions for revegetation.
Year 2 observations confirmed the Year 1 observations:
excavation areas do not impact the overall hydrologic conditions
and habitat growth at Site 25. Ponding observed at Site 25
during the site walk on November 13, 2014, is similar to
previous years in that storm events cause seasonal flooding and
treated groundwater from WATS creates permanently ponded
areas at the discharge point of the Eastern Diked Marsh to the
SWRP. This provides an important aquatic ecosystem for a
number of plants and animals, which symbiotically improves the
surrounding salt marsh and upland ecosystems. Site-wide
hydrologic conditions and the effect on regrowth of vegetation

Rev 02 July 2015
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7

-

-

-

8

-

-

-

Rev 02 July 2015

Comment

Include site vegetation information from Year 0, the results of the
botanist's pre-construction survey, including type and density of
plants present (i.e., habitat type, plant species, and percent cover
of natives, non-natives, and pickleweed) in each area that was
excavated or disturbed by remedial activities. The Salt Marsh
Habitat Restoration Plan [1] (Restoration Plan) states "The goal is
restoration in-kind (to pre-existing conditions)." The pre-existing
conditions are not described in the Draft Report. For the
regulatory agencies to evaluate whether the polygons have been
restored to or on a positive trajectory to pre-existing conditions,
this information should be included in the report.
As in previous comments, the regulatory agencies requested five
years of restoration monitoring. The Navy agreed to 2 years.
However, 2 years of monitoring has not been conducted for all
polygons. Areas that were not seeded or planted until August
2013 have only been monitored once following remediation,
which was a period of 11 months after seeding or planting.
Therefore, the conditions of the Salt Marsh Habitat Restoration
Plan have not been met in these areas of Site 25.

Page 3 of 15

Navy Response
are predominantly controlled by precipitation. Lower regional
rainfall averages over the past few years have led to an
expansion of pickleweed growth across Site 25. Several acres
of new pickleweed stands were observed along the entire
southern region of the SWRP during the November 2014 site
walk. Therefore, although some areas of Site 25 have been
negatively impacted by drought conditions, other areas have
been positively impacted and in combination with the expansion
of pickleweed across Site 25, the recent hydrologic conditions
have led to a significant net increase of pickleweed and potential
SMHM habitat at Site 25.
Concur. A new Figure 2 presents the pre-RA survey vegetation
condition. The revised Table 4 provides a summary of vegetation
performance for the 2-year monitoring period.

Comment noted. In accordance with the Restoration Plan and
RD/RAWP, the Navy completed a 2-year monitoring period for
Site 25. Due to the completion of remedial action in November
2012 and forecasted rain events which cause seasonal flooding
across Site 25, hydroseeding and/or augmenting hydroseed with
pickleweed plantings was postponed at some polygons to preserve
the loss of seed and enhance the success rate over time. The site
is doing well irrespective of whether a polygon was seeded
before year one (many), re/seeded during year one (A8.7-8.14),
or never seeded (A8.1). Revisions to the text and tables to
provide additional detail and clarity will be provided.
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9

-

-

-

Comment
Year two monitoring of polygon A4.1 was not completed, and
while access was denied due to the snowy plover nest, the Navy
could have conducted the survey once the nest was vacated.

10

-

-

-

Polygons with below average trajectories (rated as "C" in the
Draft Report) should continue to be monitored until they reach a
more favorable trajectory. Because only limited monitoring has
been conducted, insufficient data is available to confirm a positive
trend at these polygons.

11

-

-

-

All polygons that were revegetated should be observed and
reported on, particularly those where pickleweed was planted. For
example, portions of A4.3 and A4.4 were planted with
pickleweed in August 2013 (Figure 2); however, according to
Table 3, these are "small areas not monitored."

12

-

-

-

Discuss whether the polygons that were assigned "below average"
restoration trajectories may have resulted from the use of
imported stock that was maladapted to the site conditions (e.g.,
high salinity). In regards to sources of seed and plant materials,
the Restoration Plan states, "Imported stock has the potential to

Rev 02 July 2015
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Navy Response
Comment noted. However, as described at the site walk, the
annual survey was conducted in July during the peak growing
season for pickleweed. The area in question was inhabited by a
listed species and the Navy was not allowed to perform the
survey. The Navy will attempt to survey A4.1 during 2015.
In addition, it is not appropriate to collect data now and compare
it to data collected during the summer. Furthermore,
pickleweed has senesced so data collected from it now will not
be representative of its peak growth.
Comment noted. None of the restoration trajectories are cause
for concern as all of them are positive. Variability in restoration
trajectories indicates the influence of pre-existing conditions
(e.g., basin flooding/hydrologic conditions, soil salinities,
ponding areas) on the progress of vegetation establishment. The
change between years one and two indicates that progress is
good. Therefore, additional monitoring until these polygons
reach a more favorable trajectory does not appear warranted.
However, the Navy will monitor the site during Year 3 to obtain
additional data to confirm a positive trajectory.
Comment noted.
Polygons containing small amounts of
vegetation were monitored in conjunction with adjacent
polygons that contained significant stands. The polygons
around AOI-14 that were not monitored are slated to be
disturbed subsequently by NASA during RA of that site. As
part of the RD/RAWP and Restoration Plan preparation, NASA
agreed to assume revegetation around AOI-14, specifically at
portions of the polygons identified on Figure 2 of the Year 2
Vegetation Restoration Completion Report.
Comment noted. We concluded the primary cause of lower
restoration trajectories was flooding timing, depth, and duration.
That said, our seed sources for the site were primarily of local
origin (SF Bay ecotypes whenever possible). Pickleweed was one
of the local provenance collections. Furthermore, the pickleweed
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No.

Page
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Paragraph

Comment
introduce strains that can be maladapted to the site, either
underperforming and contributing to revegetation failures, or
over-performing and creating new weed management issues for
the region, as well as cross with existing populations and cause
the loss of genetic diversity" (page 6).

Navy Response
seedlings were collected from baylands along South San
Francisco Bay (Palo Alto Baylands specifically).

Comments from Elizabeth Wells, Water Board, sent by e-mail on 10 March 2015
1

-

-

-

Confirm that the polygons with a "C" rating (below average) for
the vegetation trajectory have moved to either a "B" or an "A"
rating.

We did not refer to a "C" rating as "below average"; we called it
“lower trajectory". Average performance was not assessed in
our work; we assigned higher, medium, and lower trajectories
(A, B, C). And we hoped it was understood that a "C" score
was not a negative trajectory.
The primary driver of trajectory is the basin's hydrology, the
control of which is outside the scope of the approved restoration
plan. The hydrology, as influenced by the water year and
surface water management of NASA and other agencies, will
dictate the trajectories of the high marsh polygons.

2

-

Rev 02 July 2015

-

-

Confirm that the amount of pepperweed is not increasing

Page 5 of 15

The Navy agrees to perform an additional year of monitoring of
those polygons that have not yet been monitored for 2 years.
The Navy also agrees to monitor those polygons that exhibited
lower trajectories. Having that said, because we will be onsite
monitoring several areas, other polygons that have a medium or
higher trajectory will be monitored as well. The basis for
monitoring these polygons is to ensure a consistent comparison
(holistic look) of site-wide conditions as it relates to the basin’s
hydrodynamics and associated habitat recovery. Results of the
additional year of monitoring will be documented in a Year 3
Monitoring and Maintenance Report.
Monitoring the spread of pepperweed was not a part of the
approved restoration plan. Furthermore, since Lepidium
latifolium is a true invasive species that has inhabited Site 25
and much of the Bay Area prior to the Navy conducting the
Remedial Action, its spread is not a Navy CERCLA
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3

Page

-

Section

-

Paragraph

-

Comment

Confirm that the net area of pickleweed coverage remains the
same, or improves, and has adequate continuity in the areas in
which it is present such that there is no net loss of habitat.

Navy Response
responsibility. However, the Navy agrees to note the presence
of pepperweed in polygons to provide the agencies with the
information that was collected as a part of the approved plan.
The Navy agrees to assess the change in pickleweed acreage
within the SWRP. However, assessing the continuity of habitat
within the basin was not a part of the approved restoration plan.
The Navy agrees to provide some information for this issue in
the Year Three report with the understanding that this is not an
additional requirement of the project.

Additional Comments from Elizabeth Wells, Water Board, and Tami Nakahara, CDFW, on Navy responses to comments. Water Board letter dated 21 May 2015 with CDFW
Memorandum dated 24 April 2015
WB 1

This letter follows up on the April 20, 2015, telephone
conference call between representatives of the U.S. Navy
(Navy), California Department of Fish and Wildlife (CDFW),
U.S. Environmental Protection Agency, and San Francisco Bay
Regional Water Quality Control Board (Water Board). During
the call, the regulatory agencies discussed with the Navy the
status of site restoration and the Draft Technical Memorandum,
Vegetation Restoration Completion Report – Year 2 (Draft Tech
Memo), including the Navy’s responses to regulatory agency
comments (RTCs) on the Draft Tech Memo.
The Navy stated during the call that it will conduct an additional
year (Year 3) of monitoring at Site 25 to assess site restoration,
including observation and evaluation of the revegetation. The
Navy will use the Year 3 monitoring results to evaluate the
status of the restoration, including whether restoration has met
the success criteria outlined in the Final Remedial Design and
Remedial Action Work Plan1. The regulatory agencies
appreciate the Navy’s willingness to conduct an additional year
of monitoring. However, we have repeatedly requested at least
five years of monitoring to confirm that site restoration is
complete based on experience with other similar wetland habitat
restoration projects. Therefore, if the Navy cannot demonstrate

Rev 02 July 2015
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As stated, the Navy will conduct an additional year (Year 3) of
monitoring at Site 25 to evaluate the status of the restoration.
The Navy appreciates your concurrence to finalize the Year 2
monitoring report. Additional responses to CDFW are below.
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Page
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Paragraph
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Navy Response

that restoration is on a convincing trajectory to meet the success
criteria, additional monitoring (and potential maintenance) will
be necessary.

CDFW
1

-

-

-

As discussed during the call, the regulatory agencies reviewed
the Navy’s RTCs on the Draft Tech Memo. CDFW had
additional comments on the RTCs, which are presented in the
CDFW memorandum attached to this letter. While the
regulatory agencies do not concur that monitoring is complete,
we agree that the Navy may finalize the Draft Tech Memo if it
appropriately considers CDFW’s comments.
CDFW-OSPR disagrees with the Navy's assertion that control of
non-native vegetation was not a restoration goal of the approved
plan. Please see Response to Comment #2 from Elizabeth Wells
sent by e-mail on 10 March 2015 below.
CDFW-OSPR also disagrees with the Navy's assertion that, with
regards to protecting salt marsh harvest mouse (SMHM) habitat,
there is little value in controlling pepperweed within the
restoration areas. The Navy should be conducting weeding as
part of the restoration effort to prevent the introduction and
spread of pepperweed into polygons in which it had not
previously been documented. According to the California
Invasive Plant Council (Cal-IPC), "Perennial pepperweed is an
aggressive invader of coastal and interior wetlands throughout
California. It forms dense monospecific stands that exclude
other plants, including natives (Corliss 1993, Trumbo 1994) ...
ln most areas it prefers habitat slightly higher than that
dominated by pickle weed (Salicornia spp.) [sic], but it has
invaded Salicornia-dominated marshes in the Alviso [sic]
Slough area (May, 1995), and thus poses a threat to the habitat
of the endangered salt marsh harvest mouse, California black
rail, and California clapper rail (Cal-I PC, 2015). According to
Boyer and Burdick (2010), "While this species has higher seed
production and viability in fresher, drier marshes (Leininger

Rev 02 July 2015
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The Navy's work at IR Site 25 did not introduce perennial
pepperweed (Lepidium latifolium) or any other invasive species
that has been identified during surveillance or monitoring, so the
Navy has not performed any weed management. This was
discussed with the agencies during the preparation of planning
documents and ultimately agreed to with the finalization of
these documents.
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2

Page

-
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Section

-

Paragraph

-

Comment
and Foin 2009), it is capable of establishing monotypic stands
in more saline tidally inundated marshes of San Francisco
Estuary, competing with native marsh species such as
Sarcocornia pacifica (pickleweed) (Reynolds and Boyer 2010)."
Stands of pepperweed are known to increase soil salt content,
which favors halophytes and eliminates other species, causing a
shift in plant composition and diversity (Environment and
Natural Resources Institute, 2005). Pepperweed may also cause
litter to build up to the extent that light availability is reduced
and plant emergence is impacted (Renz, 2000, as cited by
Environment and Natural Resources Institute, 2005). SMHM
habitat consists of the salt marsh, transitional areas, and adjacent
uplands. The SMHM utilizes grasslands adjacent to salt marsh
as upland refugia when the salt marsh is flooded (Shellhammer
et aI., 1982) and eats green vegetation including grasses and
seeds (Fisler, 1965). Pepperweed not only impacts the salt
marsh habitat, but also the upland refugia the SMHM depends
on when the marsh is flooded, in both tidal and non-tidal
marshes. Such habitat impacts can adversely affect SMHM
survival: The SMHM is State and Federally-listed as
endangered and State fully protected. The result of such listings
is that the SMHM is protected at the level of the individual,
rather than the population. Impacts to an individual SHMH may
constitute non-substantive compliance with State and Federal
natural resource ARARs.
The title of Figure 2 is "Pre-RA [Remedial Action] Vegetation
April 2012", and the figure includes "New pickle weed". Please
explain whether this new pickleweed was present in 2012 or if it
grew in subsequent years. If present after 2012, this information
should be presented in a different figure or the Navy should
provide an explanation for its presence in Figure 2.
Additionally, please define "No habitat' in the legend and
explain how this differs from "Barren".

Page 8 of 15

Navy Response

The "new pickleweed" shown in Figure 2 recruited since the RA
occurred (after 2012). Text will be added to the report to
explain this, as well as definitions for "no habitat" (developed)
and "barren" (no vegetation).

NAVY RESPONSES TO COMMENTS
DRAFT TECHNICAL MEMORANDUM – VEGETATION RESTORATION COMPLETION REPORT
REMEDIAL ACTION AT IR SITE 25
MOFFETT FIELD, CALIFORNIA
NOVEMBER 2014

No.

Page

Section

Paragraph

3

-

-

-

4

-
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-

-

Comment
CDFW-OSPR does not agree with the Navy's assertion that any
change in elevation due to remedial activities did not exacerbate
these conditions (barren areas and low spots) or change
conditions for revegetation. At the end of Year 2, the Navy's
revegetated areas contain barren and flooded areas where
vegetation had previously existed. Although barren areas and
low spots were present prior to the Navy's remedial activities,
the extent of these conditions has increased (Le., A4.1 barren,
A8. 7 -A8.14 flooded). According to Table 4, Polygons A8.7A8.14 had a combined pre-RA cover of 100% vegetation (50/50
- pickleweed/alkali bulrush). Table 3 indicates that these
polygons currently have 16% or less vegetative cover or were
not monitored, with the exception of Polygon A8.12 which has
37% cover. The Navy indicates the current lack of vegetative
cover is due to hydrology (Le., flooding). CDFW-OSPR
believes the elevation change caused by excavation without
backfilling, which increased water depth and the duration of
flooding, has negatively impacted revegetation in these
polygons. The Navy's goal is to restore in-kind to pre-existing
conditions. If pickleweed was previously present in a polygon,
the Navy's restoration effort needs to ensure an equivalent
amount of pickleweed exists after restoration is complete. If
there is less pickleweed, or no pickleweed in a polygon that
previously had pickleweed, then the Navy has not meet its
restoration goal and additional monitoring and maintenance is
necessary.
CDFW-OSPR disagrees with the Navy's response that, "The site
is doing well irrespective of whether a polygon was seeded
before year one (many), re/seeded during year one (AB. 7-AB.
14), or never seeded (AB.t)." In regards to Polygons A8.7 to
A8.14, please see Response to Comment #6 above. Polygon
A8.1 was inundated by water during Year 1 and had a C
trajectory in Year 2 (Table 3). CDFW-OSPR does not consider
polygons with C trajectories to be "doing well'.

Page 9 of 15

Navy Response
The Navy does not agree with CDFW on this issue. After the
removal of contaminated sediment, the elevations of the RA
polygons remain within the elevation range that supports
vegetation (specifically pickleweed, where appropriate). This
approach was included as part of the Final RD/RAWP (ITSI
2012).
It should also be documented in these RTCs that in late
2014/early 2015, extensive flooding occurred in IR Site 25 due
to overtopping of the levee along Pond A2E (millions of
gallons). The Water Board issued an e-mail letter on 2 June
2015 documenting their findings. This was noted and agreed to
by USFWS on 5 June 2015, who manages the ponds of the Don
Edwards Wildlife Refuge. The overtopping event was due to
significant rainfall and a failure in the levee system to control
water levels in the ponds. USFWS is currently working to make
repairs to the levee system. This type of flooding event is
beyond the Navy’s control and may have a negative short-term
impact (force majeure) on the restoration effort. The Navy
cannot be held liable to make further improvements in
restoration due to impacts caused by others. Having that said,
the Navy will still plan to conduct Year 3 monitoring and
evaluate the status of the restoration.

The Navy disagrees with CDFW’s interpretation of the common
letter-grade system’s “C” as poor; traditionally this grade
connotes a moderate score. Trajectory grades are meant to show
how recovery varies among polygons. The Navy will conduct
an additional year (Year 3) of monitoring at Site 25 to evaluate
the status of the restoration.

NAVY RESPONSES TO COMMENTS
DRAFT TECHNICAL MEMORANDUM – VEGETATION RESTORATION COMPLETION REPORT
REMEDIAL ACTION AT IR SITE 25
MOFFETT FIELD, CALIFORNIA
NOVEMBER 2014

No.

Page

Section

Paragraph

5

-

-

-

6

-

-

-
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Comment

Navy Response

CDFW-OSPR disagrees with the Navy's response that, "None of
the restoration trajectories are a cause for concern as all of
them are positive." CDFW-OSPR does not agree that a weeddominated or barren polygon that was previous dominated by
native species can be considered to have a positive trajectory.
The purpose of revegetation with native plant species is to
restore the native habitat to mitigate for impacts to special status
species caused by the Navy's remedial action. The purpose of
the revegetation should not be to allow weeds to take over the
restoration areas, which further impacts the native habitat and
the survival of special status species. The Navy has not
demonstrated that they have met their goal of restoration in-kind
to preexisting conditions. Therefore, additional monitoring and
maintenance will be necessary to achieve this goal and
demonstrate success criteria have been met.
CDFW-OSPR was not aware of and did not approve the
agreement, between the Navy and NASA, for NASA to assume
revegetation responsibilities around AOI 14. Habitat restoration
of the polygons was to have been conducted by the Navy to
mitigate for short-term impacts, caused by their remedial
actions, to State and Federal special status species. It is unclear
how many years it will take for NASA to complete the
remediation of AOI 14. If left to NASA to mitigate several
years from now, CDFW-OSPR believes the short-term impacts
in these polygons will become long-term impacts. CDFWOSPR does not agree that restoration to pre-existing conditions
for short-term impacts will be sufficient to mitigate for longterm impacts to State and Federally-listed as endangered and
State fully protected species such as the SMHM. If restoration
to pre-existing conditions is not completed prior to
demobilization, the Navy will need to demonstrate that new
pickleweed growth in other areas of Site 25 is adequate to
compensate for the loss of pre-existing pickleweed habitat in the
polygons around AOl14 (Le., equivalent acreage, quality, and
connectivity). Please note, the SMHM is dependent on cover

The Navy has agreed to an additional year of vegetation
monitoring in 2015. Barren areas and non-native plant species
existed at Site 25 prior to the remedial action, which are
partially a result of past and current land uses (non-Navy).
Barrens are the result of highly saline soils, potentially from
former salt ponds to the north, which continue to persist at Site
25. Non-native plant species are the result of a regional issue
that is outside the scope of the Navy’s effort. Furthermore, the
site is currently used for stormwater retention and is not a tidally
influenced marsh, which further complicates the restoration
effort. Credence to these factors needs to be considered by the
agencies when evaluating the success of the restoration effort.
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The Navy and NASA agreement for NASA to complete a
limited amount of vegetation restoration around the perimeter of
AOI-14 was discussed with stakeholders during the finalization
of the RD/RAWP (ITSI 2012) and during site walks. The
majority of the surface area of these polygons was historically
barren and/or seasonally inundated, and therefore did not
support pickleweed habitat. Small isolated areas of vegetation
along the toe of the slope of AOI-14 are not likely to have
significant impacts to habitat quality. Therefore, the prudent
action, which was agreed to by the parties, was for NASA to
restore upon the completion of their action.
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and requires dense stands of pickleweed with adjacent upland
refugia for survival. If the new pickleweed does not provide
equivalent habitat and connectivity to adjacent SMHM habitat,
then CDFW-OSPR does not consider the new pickleweed to be
adequate compensation. In addition, new pickleweed is
currently growing in areas which are flooded during normal
rainfall years. When normal rainfall returns, new pickleweed in
these lower elevation areas will be submerged and die off.
Therefore, the new pickleweed growth should only be
considered temporary mitigation and CDFW-OSPR requests
that NASA fully restore the polygons adjacent to AOI 14 as part
of their remedial activities.
The Navy responded, "We concluded the primary cause of
lower restoration trajectories was flood timing, depth, and
duration." Although flooding in the SWRP is primarily
dependent on rainfall, which cannot be controlled by the Navy,
flooding depth and duration in the flooded polygons are affected
by wetland elevation and slope which can be controlled to some
extent by backfilling. Please see Response to Comment #6
above. The Navy has also asserted that the low trajectory
predictions for some of the polygons (i.e., A4.1) are due to high
soil salinity. Polygon A4.1, the largest polygon with an area of
98,938 square feet, had approximately 75% cover of pickleweed
prior to excavation (Figure 2) and approximately 10% cover of
pickleweed during the Year 1 monitoring (Table 3). Prior to
excavation, Polygon A4.1 supported a large area of pickleweed
therefore, the Navy should ensure Polygon A4.1 again supports
similar pickleweed cover after excavation. CDFWOSPR is
concerned the imported pickleweed stock planted at Site 25 may
not have been suitably adapted to site-specific conditions (i.e.,
high soil salinity). Although the pickleweed stock came from
the Palo Alto Baylands, the soil salinity levels at the source site
may have been different from Site 25. As the Restoration Plan
stated, "Imported stock has the potential to introduce strains
that can be maladapted to the site ... " (page 6). Pickleweed
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Navy Response

Backfilling was discussed and decided against with stakeholder
review during the finalization of planning documents.
Please refer to revised Table 4 for our estimation of the initial
percent cover of pickleweed in A4.1 (66%), which included
approximately 20% barrens and 13% weedy upland transition
along the levee flank. The zone of high salinity within polygon
A4.1 restricts pickleweed from the center of the polygon, and
the SWRP flooding dynamics have restricted recruitment along
the lower (northeastern) edge. The Navy has made a reasonable
effort to restore polygon A4.1 but because of the unpredictable
flooding within the SWRP and high soil salinity, which causes
barren areas in many places throughout the SWRP, its
restoration trajectory remains lower. Furthermore, with another
listed species recently utilizing this area because it is barren
(Western Snowy Plover), an exception for the continued
restoration of A4.1 should be strongly considered by
stakeholders.
Use of pickleweed cuttings from uncontaminated areas of the
site was considered during the planning of the restoration effort.
However, the Navy ultimately decided to use the seed palette
approach to avoid what could be perceived as potential take
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growing on site has adapted to the site-specific conditions
present and therefore, use of pickleweed cuttings from
uncontaminated areas of the site would have been preferable for
revegetation of the high salinity soils present at Site 25. The use
of pickleweed cuttings from uncontaminated areas of the site is
what was conducted for the former Mare Island Naval Shipyard.

Navy Response
and/or loss of quality habitat outside of the remediation areas.
Furthermore, the seed palette introduced a diversity of native
plant types, which were observed by agencies during the site
walk on November 13, 2014.

Comments from Tami Nakahara, CDFW, on Navy responses to comments sent by e-mail on 10 March 2015 from Elizabeth Wells, Water Board, from CDFW memorandum dated 24
April 2015
1

-

Rev 02 July 2015

-

-

The Navy responded, "The primary driver of trajectory is the
basin's hydrology, the control of which is outside the scope of
the approved restoration plan." If the basin's hydrology plays
such an important role in the success of the revegetation efforts,
then the Navy should have considered hydrology when planning
the restoration and determining success criteria. California is in
its fourth year of drought, therefore, there should be less water
in the Stormwater Retention Pond than in normal rainfall years.
During normal rainfall years, these flooded areas supported
vegetation prior to the Navy's excavation activities. These areas
should still be able to support vegetation similar to the preexisting vegetative cover. As the Navy has emphasized,
pickleweed is now growing in lower elevation areas where it
had not previously been present, as a result of the lower water
levels caused by the drought. If flooding has negatively
impacted the Navy's revegetation efforts, then the Navy should
consider backfilling these polygons to pre-existing elevations to
reduce the amount and length of inundation.
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Backfilling was discussed and decided against with stakeholder
review during the finalization of planning documents (due to the
unknown and potentially negative agronomic characteristics of
import material). Even if the Navy had backfilled the polygons
where contaminated sediment was removed, the basin’s
hydrology could still interfere with the germination and
establishment of seeding and planting. How the basin’s
hydrology impacts the germination and establishment of
vegetation is not controlled by the total water year (i.e.
“drought”); it is controlled by the temporal variability of rainfall
and surface runoff (diverted into the basin, purposefully or
incidentally) – the timing and duration of flooding influence the
distribution and germination of seed or the breaking of
dormancy and establishment of plants.
For example, if there is a large enough, late rain/runoff event (or
an unintentional diversion of large volumes of water from
adjacent areas) during a drought the basin can (and has) fill(ed)
when seeds were germinating, and therefore drown or float
away. The pickleweed that has recruited lower in the basin
must have done so when the timing of rainfall/runoff did not
interfere with its germination and establishment, or perhaps the
flooding distributed the pickleweed seed to this portion of the
basin, where it recruited. What’s more, the overtopping of the
levee at pond A2E in December 2014 may also have a negative
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Navy Response
impact on the restoration effort and new pickleweed that has
recruited lower in the basin. All of this is meant to convey that
the unpredictable dynamic of Site 25’s hydrology has an effect
on vegetation and the Navy’s restoration effort.
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The Navy responded, "Monitoring the spread of pepperweed
was not a part of the approved restoration plan. Furthermore,
since Lepidium latifolium is a true invasive species that has
inhabited Site 25 and much of the Bay Area prior to the Navy
conducting the Remedial Action, its spread is not a Navy
CERCLA responsibility." Although not explicitly stated,
monitoring (and managing) the spread of invasive plant species
(pepperweed) is an inherent part of the approved restoration
plan that is necessary in order for the Navy to meet the stated
success criteria. The Salt Marsh Habitat Restoration Plan in
Appendix B of the Final Remedial Design and Remedial Action
Work Plan states (page 7) that, "The goal is restoration in-kind
(to pre-existing conditions), so the success criteria are based on
the structure of adjacent stands of vegetation." The Navy's
restoration plan indicates that the vegetative structure in the
polygons should be similar to the vegetative structure in
adjacent reference sites. If more weeds (including pepperweed)
are present in the polygons than in the reference sites, then the
restoration has not met the CERCLA remedial-action required
success criteria, and the spread of these invasive weeds is a
Navy CERCLA responsibility. If more pepperweed is present
in the polygons than in the reference sites, due to the Navy's
CERCLA actions, then the spread of the pepperweed is a Navy
CERCLA responsibility. Please note, CDFW-OSPR does not
agree with and did not approve the Navy's selection of reference
sites that contained weeds to be used as restoration goals for
polygons in which weeds were absent prior to excavation. The
Navy should have consulted with CDFWOSPR prior to
selecting these reference sites or should have used the
preexisting conditions within the polygons as the restoration
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In accordance with the approved vegetation restoration plan, the
Navy will not conduct weeding at Site 25. However, the Navy
will report on the amount of non-natives, and specifically
pepperweed, observed within polygons and the surrounding
areas during the Year 3 monitoring effort. For the Year 3
report, a figure will be prepared that shows the distribution of
pepperweed both in and around IR Site 25, and the Year 3 report
will note what portion of the non-native cover within polygons
is pepperweed.
Comparison of the revegetation polygons with adjacent
reference stands has not shown a greater quantity of weeds in
them, except for where the polygons had a large quantity of
alkali bulrush (and cattails). These flood-tolerant species are in
the process of regenerating so until that time there is open
ground for other species to temporarily occupy. Once these
natives do begin reoccupying suitable areas, there are no weeds
onsite that can compete with them. Please see revised Table 4.
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Navy Response

criteria. The Navy should not be introducing weeds (especially
pepperweed) or allowing weeds to spread into areas where
weeds were previously absent. The Salt Marsh Habitat
Restoration Plan also states (page 6), "Weeding is not planned at
this time. The seed mixes were developed as robust mixes that
are able to directly compete with most non-native species." This
statement indicates the Navy expected the robust native seed
mix to out-compete the non-native plant species. However, the
high percent cover of weeds in polygons where weeds were
previously absent indicates the current plan has been ineffective.
CDFW-OSPR requests the Navy consider using adaptive
management and conducting weeding to ensure the native plant
species are not outcompeted, and the success criteria are met. In
addition, Executive Order 13112 of February 3, 1999 - Invasive
Species requires under Section 2(a)(2) that, "Each Federal
agency whose actions may affect the status of invasive species
shall, ... (i) prevent the introduction of invasive species; (ii)
detect and respond rapidly to and control populations of such
species in a cost-effective and environmentally sound manner;
(iii) monitor invasive species populations accurately and
reliably; (iv)provide for restoration of native species and
habitat conditions in ecosystems that have been invaded ... " As
a Federal agency whose actions may affect the status of invasive
species, the Navy should be in compliance with Executive Order
13112, which would make prevention of the spread of
pepperweed at IR Site 25, a Navy responsibility. Therefore, the
Navy should conduct weeding to prevent the introduction and
spread of weeds/pepperweed within their restoration areas as
part of the maintenance and monitoring activities necessary to
meet the success criteria.
The Navy responded, "The Navy agrees to assess the change in
pickle weed acreage within the SWRP. However, assessing the
continuity of habitat within the basin was not a part of the
approved restoration, plan. The Navy agrees to provide some
information for this issue in the Year Three report with the

The Navy is not permitted to use CERCLA funding for habitat
improvement. However, the Navy identified a method for
seeding a broad diversity of locally-native species rather than
planting a few natives (with no additional funding needed). So,
in fact, the Navy has incidentally improved the quality of
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understanding that this is not an additional requirement of the
project." Although assessing the continuity of habitat within the
basin was not part of the approved restoration plan, the
regulatory agencies have proposed this as a path forward to
assist the Navy in meeting its own success criteria.
CDFWOSPR had previously requested the Navy improve the
habitat as mitigation for impacts to State and Federally listed
species caused by the Navy's remedial actions, as was done for
former Mare Island Naval Shipyard. The Navy at Moffett Field
has insisted that CERCLA funding cannot be used for habitat
improvement; it can only be used for restoration of the habitat to
pre-existing conditions. The Navy has not currently
demonstrated that they have met their own CERCLA remedialaction-required success criteria for habitat restoration at IR Site
25. If the Navy does not agree with the alternate requirements
for habitat continuity, it will be necessary for them to meet their
original success criteria, which requires in-kind restoration for
each polygon. To ensure the Navy meets the success criteria
during the Year 3 monitoring period and to avoid additional
years of monitoring and maintenance, CDFW-OSPR highly
recommends the Navy also conduct appropriate maintenance
activities (e.g., weeding, supplemental plantings, supplemental
watering, etc.) for the polygons that currently have a "C" rating
(low trajectory). Monitoring without maintenance activities is
insufficient to improve conditions in these low trajectory
polygons. To clarify, the purpose of the third year of
monitoring is to provide the agencies with enough data to
determine whether the success criteria proposed by the Navy has
been met. If the Navy cannot demonstrate in Year 3 that these
success criteria have been met, then maintenance and
monitoring will need to continue until the goal of restoration inkind has been accomplished.

approximately half the site’s vegetation (please refer to revised
Table 4: 11 polygons show improvement in the native/nonnative ratio, 7 show equivalent ratios, and 4 are worse - but only
until the bulrushes and tules reclaim them).
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Although concerns about habitat connectivity were not voiced
during the development and approval of the restoration plan, the
Navy is amenable to providing regulators with information on
connectivity between pickleweed-dominated diked salt marsh
and upland transitional habitats for their uses. “The goal is
restoration in-kind (to pre-existing conditions) … and the trends
from early years can indicate an area is on its way to attaining
the desired structure (i.e., demonstrate a positive restoration
trajectory)” (goal from the approved Restoration Plan).

ATTACHMENT 2
PHOTO-DOCUMENTATION

IR Site 25 Photo-documentation
Moffett Field, CA
Year 2 Monitoring

1 of 21

Polygon A4.1

Seeded in 2012
Soil testing and experimentation 2013
Pre-existing barrens
Supplemental plantings in 2013
ESA-listed species use restricted access in 2014

Results
Year 1 cover: 10%
Year 2 cover: not available
Reference cover: 64%
End of Y1 – winter 2013-14
Middle of Y2 – summer 2014

Pre-existing
barrens
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Polygon A6.2

Seeded in 2012
Partially flooded
Progress average

Middle of Y2 – summer 2014
End of Y1 – winter 2013-14

Results
Year 1 cover: 5%
Year 2 cover: 42%
Reference cover: 78%

Polygon A8.1

3 of 21

Unseeded due to basin flooding levels in 2012
Supplemental plantings in 2013
Progress below average
Pre-existing barrens

Results
Year 1 cover: flooded
Year 2 cover: 18%
Reference cover: 61%
Middle of Y2 – summer 2014
End of Y1 – winter 2013-14

Pre-existing
barrens

Polygon A8.2

4 of 21

Seeded in 2012
Supplemental plantings in 2013
Pre-existing barrens
Progress average

Results
Year 1 cover: 10%
Year 2 cover: 33%
Reference cover: 89%
Middle of Y2 – summer 2014
End of Y1 – winter 2013-14

Pre-existing
barrens
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End of Y1 – summer 2013

Polygons A8.7-14

Seeded in 2013
Progress mixed
Mixed salt-brackish marsh

Results (averaged)
Year 1 cover: 17%
Year 2 cover: 51%
Reference cover: 76%

End of Y2 – summer 2014
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Polygon A8.15

Transitional portion
Seeded in 2012
Drought impacted in 2014
Progress above average

Middle of Y2 – summer 2014
End of Y1 – winter 2013-14

Results
Year 1 cover: 92%
Year 2 cover: 71%
Reference cover: 81%

Polygon A8.22

7 of 21

Seeded in 2012
Then flooded
Progress average (considering barrens)

Note: camera vector reverses to show polygon better

Results
Year 1 cover: flooded
Year 2 cover: 21%
Reference cover: 45%
Middle of Y2 – summer 2014
End of Y1 – winter 2013-14

Pre-existing
barrens
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Polygon A8.23

Seeded in 2012
Mixed habitat
Progress above average

Middle of Y2 – summer 2014
End of Y1 – winter 2013-14

Results
Year 1 cover: 29%
Year 2 cover: 63%
Reference cover: 72%
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Polygon A8.24

Seeded in 2012
Some ponding
Progress above average

Note: camera vector reverses to show polygon better

Middle of Y2 – summer 2014
End of Y1 – fall 2013

Results
Year 1 cover: 70%
Year 2 cover: 73%
Reference cover: 83%

Polygon A8.25
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Seeded in 2012
Partially flooded
Supplemental Plantings in 2013
Progress is average (considering barrens)

Note: camera vector reverses to show polygon better

Results
Year 1 cover: 15%
Year 2 cover: 41%
Reference cover: 89%
Middle of Y2 – summer 2014
End of Y1 – fall 2013

Pre-existing
barrens
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Polygon A9.6

Seeded in 2012
Progress above average

Note: camera vector varies between pictures

Middle of Y2 – summer 2014
End of Y1 – fall 2013

Results
Year 1 cover: 41%
Year 2 cover: 59%
Reference cover: 82%
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Polygon A9.8

Seeded in 2012
Partially flooded
Progress above average

Middle of Y2 – summer 2014
End of Y1 – fall 2013

Results
Year 1 cover: 31%
Year 2 cover: 76%
Reference cover: 77%
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Polygon A9.10-11
Seeded in 2012
Partially flooded
Progress average

Middle of Y2 – summer 2014
End of Y1 – fall 2013

Results
Year 1 cover: 10%
Year 2 cover: 39%
Reference cover: 75%

Polygon A9.12
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Seeded in 2012
Ponds water
Pre-existing barrens
Progress average

Results
Year 1 cover: 39%
Year 2 cover: 46%
Reference cover: 56%
Middle of Y2 – summer 2014
End of Y1 – fall 2013

Pre-existing
barrens
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Polygon A10.1

Transitional portion
Seeded in 2012
Drought impacted in 2014
Progress above average

Middle of Y2 – summer 2014
End of Y1 – winter 2013-14

Results
Year 1 cover: 86%
Year 2 cover: 68%
Reference cover: 81%
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Polygon A10.2

Seeded in 2012
Progress above average

Middle of Y2 – summer 2014
End of Y1 – fall 2013

Results
Year 1 cover: 31%
Year 2 cover: 72%
Reference cover: 81%
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Polygon A10.3

Seeded in 2012
Drought impacted in 2014
Progress above average

Middle of Y2 – summer 2014
End of Y1 – fall 2013

Results
Year 1 cover: 81%
Year 2 cover: 58%
Reference cover: 81%

18 of 21

Polygon A10.4

Seeded in 2012
Ponded yearly
Progress average

Middle of Y2 – summer 2014
End of Y1 – spring 2013

Results
Year 1 cover: ponded
Year 2 cover: 40%
Reference cover: 81%
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Polygon A10.5

Seeded in 2012
Ponded yearly
Progress below average

Note: camera vector varies between pictures

Middle of Y2 – summer 2014
End of Y1 – spring 2013

Results
Year 1 cover: ponded
Year 2 cover: 11%
Reference cover: 81%
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Polygon A10.6

Seeded in 2012
Progress average
Drought impacted in 2014

Note: camera vector varies between pictures

Middle of Y2 – summer 2014
End of Y1 – spring 2013

Results
Year 1 cover: 58%
Year 2 cover: 22%
Reference cover: 81%

Polygon A10.7

Seeded in 2012
Pre-existing barrens
Ponded yearly
Progress average

21 of 21

Note: camera vector reverses to show polygon better

Results
Year 1 cover: 30%
Year 2 cover: 22%
Reference cover: 81%
Middle of Y2 – summer 2014
End of Y1 – fall 2013

Pre-existing
barrens

