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1 INTRODUCTION

The United States Army Corps of Engineers (USACE) contracted Burleson Consulting, Inc. (Burleson) to
conduct wetland monitoring at former Fort Ord, Monterey County, California (see Figure 1-1). Wetland
monitoring includes three types of monitoring: hydrology, vegetation, and wildlife. These monitoring
activities are centered around historic vernal pools on former Fort Ord.

The team monitored hydrological and water quality conditions, wetland vegetation including federally
endangered Contra Costa goldfields (Lasthenia conjugens; CCG), the state and federally threatened
California tiger salamander (Ambystoma californiense; CTS) and California fairy shrimp (Linderiella
occidentalis; fairy shrimp) and other aquatic invertebrates in wetlands on former Fort Ord. All biologists
handling CTS were approved by the United States Fish and Wildlife Service (USFWS) under the
Programmatic Biological Opinion issued to the Army to handle, capture, and relocate individuals on
former Fort Ord (USFWS, 2017). These monitoring requirements were documented in the Installation-
wide Multispecies Habitat Management Plan (HMP), the Programmatic Biological Opinion for Cleanup
and Property Transfer Actions Conducted at the Former Fort Ord, Monterey County, California (BO); and
the Wetland Monitoring and Restoration Plan for Munitions and Contaminated Soil Remedial Activities
at Former Fort Ord (Wetland Plan) (USACE, 1997; USFWS, 2017; Burleson, 2006).

This report presents the results of monitoring within a number of vernal pools on former Fort Ord.
Vernal pools assessed in 2018 included Ponds 5, 101 East (West), 101 East (East), 997, 3 North, 3 South,
39, 40 North, 40 South, 43, 35, 42, 44, 56, 60, 61, 73, Machine Gun Flats, 16, 54, and 72 (see Figure 1-2
and Figure 1-3). In 2018, vegetation monitoring was conducted at all vernal pools except Ponds 56, 16,
54, 72, and Machine Gun Flats. The populations of CCG were mapped and evaluated at Ponds 997, 3
North, 3 South, and 61. Occurrences of vernal pool bent grass (Agrostis lacuna-vernalis) were mapped at
Ponds 101 East (East), 3 North, 3 South, 44, and 73. Invertebrate and protocol-level CTS aquatic
sampling surveys were conducted only at vernal pools that held water long enough to trigger the wildlife
surveys. For the 2017-2018 water-year, wildlife surveys were conducted at Ponds 5, 101 East (East), 3
North, 39, 42, and 60.
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Figure 1-1. Location Map of Vernal Pools on Former Fort Ord
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Figure 1-2. Location Map of Ponds 5, 101 East (West), 101 East (East), 997, 3 North, 3 South, 39, 40
North, 40 South, 43, 35, 42, 44, 56, 60, 61, 73, and Machine Gun Flats
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Figure 1-3. Location Map of Ponds 16, 54, and 72

In the 2017-2018 water-year, the state of California experienced below-normal precipitation (California
Department of Water Resources [CDWR], 2018). Although conditions were abnormally dry, these below-
normal precipitation conditions were not classified as drought by the National Drought Mitigation
Center (NDMC, 2018). The National Weather Service Forecast Office (NWSFO) meteorological tower,
located approximately 5 miles southwest of Site 39 on former Fort Ord, recorded cumulative monthly
precipitation values below normal (see Figure 1-4; Naval Postgraduate School Department of
Meteorology, 2018). NWSFO determines normal rainfall based on a 30-year average that at the end of
each decade is moved forward another 10 years. Normal for this station is defined as the mean
precipitation from years 1981-2010. Despite above-normal precipitation from late rains in March and
April, consistent below-normal precipitation occurred through most of the 2017-2018 water-year (see
Figure 1-5).
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The goal of hydrology, wetland vegetation, and wildlife monitoring efforts is to evaluate vernal pools
potentially affected by remediation activities against success criteria identified in the HMP,
Programmatic BO, and Wetland Plan (USACE, 1997; USFWS, 2017; Burleson, 2006). The Wetland Plan
outlines the Data Quality Objectives (DQO) used to evaluate success criteria for this report. The DQOs
focus on vernal pool depth, inundation, vegetation, water quality, and wildlife. The Programmatic BO
outlines success criteria specifically for CTS and CCG. Reestablishment of these species will be
considered successful if, at the end of monitoring, wetland function, wildlife usage, wetland plant cover,
diversity and dominance, and CCG abundance are directly comparable to the conditions before
remediation. Monitoring results guide decision-making to evaluate if and when corrective actions are
necessary and to provide insight for potential mitigation or evaluation of monitoring methodologies. The
objectives of monitoring were to document the ability of the vernal pools to support CTS and fairy
shrimp, understand hydrologic function and water quality conditions, document baseline conditions,
and provide data for follow-up comparison. Table 1-1 presents the status of vernal pools monitored in
2018 at former Fort Ord.

Table 1-1. 2018 Monitoring Status of Vernal Pools on Former Fort Ord

Vernal Pool Monitoring Status
5 Reference
101 East (West) Reference
101 East (East) Reference
997 Reference
3 North Year 1 Post-Burn
3 South Year 1 Post-Burn
39 Year 1 Post-Burn
40 North Year 1 Post-Burn
40 South Year 1 Post-Burn
43 Year 1 Post-Burn
35 Year 1 Post-Mastication
42 Year 1 Post-Mastication and Post-Burn
44 Year 1 Post-Mastication
56 Year 1 Post-Mastication
60 Year 1 Post-Mastication
61 Year 1 Post-Mastication
73 Year 1 Post-Mastication
Machine Gun Flats Year 1 Post-Mastication
16 Year 2 Post-Mastication
54 Year 2 Post-Mastication
72 Year 2 Post-Mastication
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2 METHODS

Sampling methods for wetland vegetation monitoring and aquatic surveys were consistent with the BO
and Wetland Plan (USFWS, 2017; Burleson, 2006). Biologists did not enter areas where standing water
was present except at Ponds 5, 101 East (West), 101 East (East), 997, 42, 56, and Machine Gun Flats
where it was deemed safe by USACE. Sampling and observations were completed from the bank for all
other vernal pools due to risk of Munitions and Explosives of Concern (MEC).

Vernal pools must be monitored for baseline condition prior to any remedial activities such as
prescribed burns, mastication, excavation, or artificial draining (USFWS, 2017). As described in the BO,
the Army will conduct two years of pre-activity larval sampling in the ponds where more than 50 percent
of the watershed is affected by prescribed burns; thus, vernal pools may be monitored multiple years for
baseline (USFWS, 2017). Additionally, at some ponds, baseline surveys were conducted more than 10
years ago and were sampled again to account for any changes that may have occurred over that period.
Historical accounts of all surveys are presented in Appendix F.Vernal pools are then monitored following
any remedial activity for 3 to 5 years depending on the type of disturbance. Reference vernal pools that
will not be remediated are also monitored for comparison. In 2018, none of the vernal pools were
monitored for baseline. Ponds 3 North, 3 South, 39, 40 North, 40 South and 43 were monitored for year
1 post-burn. Ponds 35, 44, 56, 60, 61, 73, and Machine Gun Flats were monitored for year 1 post-
mastication. Pond 42 was monitored for year 1 post-mastication and post-burn. Ponds 16, 54, and 72
were monitored for year 2 post-mastication. Ponds 5, 101 East (West), 101 East (East), and 997 are
reference vernal pools.

2.1 Hydrology Monitoring

Biologists measured pH, turbidity, temperature, dissolved oxygen, and vernal pool depth and inundated
area. Water quality data were collected using a Hanna Instrument 9829 Multi-parameter Meter. The
meter was calibrated prior to each data collection event (see Appendix A). Data were collected monthly
between January and June. Data collection for water quality ceased at the end of June or when vernal
pools became completely dry, whichever came first. These sampling methods are consistent with the BO
and Wetland Plan (Burleson, 2006). Recommendations were to collect data at mid-pool and mid-depth
in all vernal pools. The staff gauge is located at the deepest point of the vernal pool, and mid-pool was
therefore considered the location of staff gauge, regardless of the variable vernal pool perimeter. Mid-
depth was dependent on the depth of the vernal pool during the time of monitoring. Recommendations
to collect mid-pool, mid-depth data necessitated entry into the vernal pool. Due to MEC-associated
safety concerns of Base Realignment and Closure (BRAC), biologists were only able to enter Ponds 5, 101
East (West), 101 East (East), 997, 42, Machine Gun Flats, and 56. When vernal pools were entered,
biologists used chest waders and personal flotation devices. With large storms or cumulative high
precipitation, the depth of the water sometimes restricted biologists from reaching mid-pool and mid-
depth at the largest vernal pools, including Ponds 5 and 101 East (East). Supplemental data for
November 2017 depth and inundation were collected as part of staff gauge installation and
maintenance. Additionally, Burleson continued to monitor depth through September to record when
the vernal pools dried.

Data was collected at the pool edge for all other vernal pools. When water quality data were collected
from the pool edge, the probe was placed just beyond vegetation. Care was taken to ensure the probe
was completely covered by water and within reach of the biologist. The locations of these collection
points were recorded with GPS units. Data were collected at the same location in subsequent months.
However, when pools began drying, sampling locations moved inward. The pH, temperature, and
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turbidity were logged and recorded on the field data sheet after initial probe adjustment was complete
(see Appendix A). The dissolved oxygen was recorded while the probe was held vertically and bobbed up
and down in the water column. When dissolved oxygen values stabilized, the reading was taken. This
was done because the probe consumes oxygen as it takes the reading. If the probe is left motionless in
low oxygen water, false readings of 0.00 mg/L are possible.

Inundated surface area was delineated by creating shape files with a Trimble® Juno ® T41 Series GPS
unit. The perimeters of the vernal pools were mapped in their entirety, unless physically impossible due
to safety risks. The perimeter only included ponded areas that had surface hydrological connectivity to
the ponded area at the staff gauge. Peripheral ponding was observed and documented but was not
mapped. Areas were calculated from the resultant shape files using ArcGIS (Esri, 2017). Vernal pool
depths were recorded from staff gauges in the deepest point of each pool. Photographs of each vernal
pool were taken at established photo points.

2.2 Vegetation Monitoring

Prior to collecting transect data, vernal pools were visited in early spring to assess the condition and
initiate a list of present plant species. Some vernal pools were visited more than once prior to collection
of quadrat data to identify species present, evaluate vegetative strata, and determine the ideal time to
collect data. Vegetation quadrat data were collected between May 2 and July 5, 2018. Data were
collected as the vernal pools dried and the vegetation was sufficiently identifiable (see Appendices B, C,
G, and H). Biologists visually assessed the historic vernal pool basins for each resource and identified
homogeneous vegetative strata.

Vernal pool basins are defined by the hydrogeomorphic basin feature and the distinctly different
vegetative community compared to the surrounding upland area. Because the basins vary from year to
year and from wet to dry weather cycles over decades, the center portions of the basins typically
support wetland vegetation associations, whereas outer portions at the highest elevations may not. This
hydrologic regime often precludes the presence of mature stands of upland tree and shrub communities
within the basin boundaries. For vernal pools located within grasslands, basin boundaries are typically
defined by a change from mesic grasses to monotypic stands of upland grasses.

For the purposes of this report, vegetative strata refer to the different homogenous vegetative
communities that are distributed around the vernal pools in a zonate pattern. These are generally
concentric circles similar to a bullseye. Open water typically recedes towards the center through the dry
season. Differing depths and duration of inundation result in suites of plant species which are organized
into discernable zones. These can be readily differentiated and mapped. During the visual assessment,
biologists recorded the percent of submergent, emergent, and floating vegetative cover within the
inundated areas when present. Inundated areas were characterized by the presence of standing water
with wetland vegetation, whereas open water areas were characterized by standing water without
vegetation.

Strata were differentiated based on dominant species and overall species composition. The team used a
stratified random quadrat method to collect data within each accessible stratum (Barbour et al., 1980).
When strata were inundated, vegetation was too dense or tall to enter, or in areas with MEC concern,
visual data were collected to define strata. In vernal pools that have been monitored using the same
methodology in previous years, the transect locations were repeated when the strata were defined by
the same dominant species and the transect locations were representative of the species composition
for that strata. Otherwise, biologists placed a new transect in the most homogenous representative area
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for each accessible stratum. These were mapped using a Trimble® Juno ® T41 Series GPS unit. Transects
were 5-meters (m) or 10-m in length depending on stratum size. Biologists used a random number table
to determine placement of a 0.25 m? quadrat along each transect. The quadrat was placed a minimum
of three times for every 5 m of transect. Biologists recorded the absolute percent cover by plant species,
thatch, and bare ground (see Appendix B). Species percent cover was averaged for each stratum of the
sampled vernal pools (see Appendix C). Biologists mapped strata the same day as quadrat sampling
using a Trimble® Juno ® T41 Series GPS unit and calculated absolute percent cover of the strata using
ArcGlIS (Esri, 2017).

Plant species observed at each vernal pool were recorded. Most species were identified in the field
using The Plants of Monterey County, an lllustrated Field Key; Second Edition (Matthews and Mitchell,
2015), Monterey County Wildflowers, a Field Guide, First Edition (Matthews and Mitchell, 2016), Plants
of San Francisco Bay Region, Mendocino to Monterey, Third Edition (Beidleman and Kozloff, 2003) and
The Jepson Manual: Vascular Plants of California, Second Edition (Baldwin et al., 2012). Plants were
categorized as native, non-native, or unidentified (see Appendix G Tables G-1 — G-17). Additional
categorization of the plants occurred to identify them as one of the following: obligate wetland (OBL),
facultative wetland (FACW), facultative (FAC), facultative upland (FACU), obligate upland (UPL), or not
listed (NL) (see Appendix G Tables G-18 — G-34) (Lichvar et al., 2016). When some species could not be
identified in the field, samples were collected from the vernal pool (not from the quadrats) and
identified in the office.

Contra Costa goldfields (Lasthenia conjugens) and vernal pool bent grass (Agrostis lacuna-vernalis) were
mapped using a Trimble® Juno ® T41 Series GPS unit. CCG populations were mapped by creating
polygons. Absolute cover was visually estimated for these polygons. Vernal pool bent grass occurrences
were mapped to document the extent of the species across former Fort Ord. Vernal pool bent grass is a
recently described Fort Ord endemic 1B.1 ranked species by California Native Plant Society (CNPS) but is
currently not federally listed (Peterson et al., 2011). In 2018, vernal pool bent grass was only mapped at
new locations.

2.3 Wildlife Monitoring

Following the HMP, PBO, and Wetland Plan, biologists conducted aquatic surveys for CTS and fairy
shrimp (USACE, 1997; USFWS, 2017; Burleson, 2006). These were conducted concurrently on multiple
occasions. The criterion used to identify suitable CTS breeding habitat requires that a vernal pool retain
average depth of at least 25 cm from the first rain event through March (Burleson, 2006). The criterion
used to identify suitable fairy shrimp habitat requires that a vernal pool retain an average of 10 cm of
water for at least 18 consecutive days. Surveys for both species began when the vernal pools maintained
a minimum depth of 10 cm of water during the March hydrologic monitoring event. In past years
monitoring has occurred in March, April, and May. However, given the precipitation and late rain events
that occurred in the 2017-2018 water-year, the March hydrology surveys were postponed as to not
disturb CTS reproduction. This decision was supported by the observation of an adult female CTS and
CTS eggs in late March at Pond 101 East (East) by University of California Los Angeles doctoral candidate,
Robert Cooper