PART II:  SPRING 2007 REPORT ON VEGETATION OF 21 HGL WELL SITES ON THE OU1 GROUNDWATER AREA OF THE NORTH PARCEL OF THE FORT ORD NATURAL RESERVE (FONR).

Prepared by Margaret H. Fusari, Director, UCSC Natural Reserves and Sean McStay, Steward, Fort Ord Natural Reserve

(NOTE:  Part I concerns a set of older well sites.)

LIST OF FIGURES, TABLES AND APPENDICES:

Figure 1.  Map of the OU1 well sites. 

Table 1.  Spineflower coverages on the HGL well sites during spring, 2007

Table 2.  Invasive grass species found on the 21 well sites and their 20 associated access roads at the OU1 groundwater cleanup sites on the Fort Ord Natural Reserve, Spring 2007.

Table 3.  Invasive forb species found on the 21 HGL well sites and 20 associated access roads at the OU1 groundwater cleanup sites on the Fort Ord Natural Reserve, spring, 2007.

Table 4:  Coverages by plant type on 21 HGL well and 20 well access road sites, spring, 2007

Table 5.  Coverages of the 21 HGL well sites and their 20 access roads (41 surveyed sites) by herbaceous species., spring, 2007

Table 6.  Surrounding vegetation of the 21 HGL well sites on the OU1 groundwater cleanup operation of the Fort Ord Natural Reserve – north parcel, spring, 2007

Table7.  Number of sites and level of invasion into surrounding vegetation of the 21 HGL well sites on the OU1 groundwater cleanup operation of the Fort Ord Natural Reserve – north parcel, spring, 2007

Attachment A. List of well sites and weed control segments surveyed for this report 

Attachment B. Species list of native species of FONR, spring 2007

.

EXECUTIVE SUMMARY

This report covers 21 of the new HGL well sites and 20 associated access roads
 on the OU1-TCE groundwater cleanup area.  These wells and their associated access roads were installed on the Fort Ord Natural Reserve (FONR), the north parcel by HGL between 2004 and 2006 and under contract to the U. S. Army.  They extend far beyond the parcel known as OU1 which is still owned by the U. S. Army into the FONR property.  They were specifically included in the UCSC 2007 weed control efforts funded by HGL.  This report will be accompanied by a parallel report (Part I) on the 42 older well and access road sites installed either prior to operations by HGL or installed by HGL between 2004 and 2006 but not included in the HGL-funded portion of the USCS 2007 weed control efforts. 

Surveyed well sites and access roads now contain vegetation cover dominated by invasive grass and forb species.  Of the 4,607 square meters of herbaceous plant species coverage (ignoring the bare ground and litter) the non-native grasses account for 58% of the cover and non-native forb species account for 21% (a total of 79% coverage by non-native species while native species account for 21%). This is very similar to the overall coverage for the older well sites (Part I report)

Detailed data are presented below and an electronic Excel file containing the raw data will be provided.

For these newer wells there is a total of 5,179 square meters of habitat including vegetated ground, litter and bare ground. UCSC believes that the disturbed sites and their access roads will not become high quality, rare, annual plant habitat and that current data indicate that the disturbance of the surface vegetation required for well and road construction has added invasive species habitat to FONR.  It should be noted that there are Monterey spineflower at 14 of the 21 well sites surveyed and that Monterey spineflower is able to persist at low densities along with invasive, non-native grasses giving credence to the idea that at least low quality habitat can persist in these areas.
INTRODUCTION

The Fort Ord Natural Reserve (FONR) is the site of the OU1 groundwater cleanup project under the jurisdiction of the U. S. Army.  Groundwater contaminants such as carbon tetrachloride and TCE are being removed or detoxified through remediation efforts managed by Army consultants. For details of the OU1 operations see http://www.fortordcleanup.com/or contact:  Melissa Broadston, Fort Ord Environmental Cleanup Program. Community Relations Office, P.O. Box 5008, Monterey, CA  93944-5008, Email:  melissa.broadston@monterey.army.mil, Telephone:  831-393-1284, FAX:  831-393-9188.

The analysis of the groundwater situation and the remediation efforts naturally result in a certain amount of disturbance on the surface resulting in removal of existing vegetation.  The 1999 Biological Opinion states: "small scale, temporary disturbances from groundwater remediation activities should not be detrimental to sand gilia and Monterey spineflower, because these species normally occur in disturbed soils."  Observations by FONR staff and researchers over the years leave us concerned about the future vegetation that will be found on disturbed well sites after the remediation has been completed.  HGL identified a set of their new wells and access roads and provided FONR with some funding to document the plant species coverages during spring, 2007 and to initiate a program of cutting the invasive species prior to their setting seed to find out if this treatment will help stop the invasion of non-native grasses in particular.

Well sites have been placed in several vegetation areas.  Some, on the periphery of the FONR, are in grassland previously and currently dominated by European annual grasses.  Others have been placed inside the reserve in Oak Woodland, Maritime Chaparral, and Coastal Scrub.  Once roads and well pad areas are cut into the perennial vegetation the sites are colonized by herbaceous species.  We have observed casually that invasive European grasses have rapidly colonized most of the well sites and that sand gilia and Monterey spineflower are extremely rare on most sites.  It should be noted that one reason for the absence of sand gilia and extensive areas of Monterey spineflower at the HGL well sites is the careful planning by HGL of the siting of the operations to avoid these species. HGL conducted annual rare plant surveys from 2004 onward and avoided well installation whenever possible in areas where sand gilia or Monterey spineflower had been found in those surveys or in past surveys conducted by others.  The ideal for sand gilia and Monterey spineflower is that once perennial vegetation is opened up, say by fire, the sand gilia will appear from their long lasting seed bank and the spineflower will colonize along with other native species.  Work by Dr. Laurel Fox has strongly indicated that these annuals, especially the sand gilia, cannot compete well with invasive grasses and we have become increasingly concerned about conversion of the well sites to invasive grass habitat instead of rare listed species habitat.  We have been concerned that the sand gilia cannot be expected to occur and Monterey spineflower cannot be expected to occur at high densities on the disturbed soils of the OU1 well sites after colonization by invasive species and that these habitats will be lost as potential rare plant habitat.  

In spring 2007 HGL partially funded FONR staff for a project to implement manual weed control measures and to describe the condition of the vegetation on certain of the OU1 well sites, the roads that lead to them, and the surrounding vegetation.  The focus was on identification and quantification of the weedy grasses preliminary to developing a control program to prevent their spread into FONR.  In addition FONR staff surveyed 21 older wells and their access roads and a report on those will be presented separately.

In this report we present data from new HGL wells and access roads on the FONR (Figure 1 and Attachment A).  The wells discussed herein are from the TCE cleanup operation as redesigned by HGL under contract with the U. S. Army.  They were installed between 2004 and 2006.

METHODS

In Spring 2007, between 5 and 19 April we surveyed 21 HGL well sites and 20 associated access roads on the OU1-TCE groundwater cleanup area (Figure 1).  We surveyed 41 sites overall. Well sites have 1 to 3 wells associated with them and 1 well site lacks an associated access road (MW-OU1-86-A).  The sites are also identified as “weed control segments” (wcs).  Our field crew renumbered these weed control segments from the original list provided by HGL and a cross-reference list is included in Attachment A.  
Field personnel surveyed each well site and recorded the nature of the surrounding vegetation, the extent to which that vegetation has been invaded by non native species, the coverages of specific invasive species and the presence of any native species on the sites.  We also recorded the occurrence of sand gilia and Monterey spineflower if they were still present during this dry year.  This work was done during the spring blooming season and partly after it (3 April – 13 June, 2007). This was a dry year and sand gilia had dried up on the north reserve by May 10. Invasive grasses were cut with a gas powered brush cutter and coverage data were taken both before and after the cut.  However no conclusions about the efficacy of the cutting will be possible until comparable data are taken in subsequent years.

Weed control segment (WCS) treatments began 6 April and continued through 4 June 2007.   Each WCS received between 3-7 treatments depending on the phenology and priority of the species at each site. Timing treatments correctly was essential to allow maximum vegetative growth, prevent high priority weeds from setting seed, and minimize the number of treatments required to prevent seed set.  Treatment methods included using a brush cutter (blade and string heads) and hand removal.

The data were entered into Excel and analyzed to provide the following summaries. The data as taken do not always add to 100% coverage because the survey was visual and hence subject to slight imprecision.  Total coverage values ranged between 0.925 and 1.175 instead of always adding to 1.0.

Visual estimates were approximately 6% overestimated overall for plant species coverages.

SAND GILIA AND MONTEREY SPINEFLOWER

Sand gilia dried up early this spring (by May 10 on the north reserve) while spineflower had a very good year and was still blooming profusely at the end of our surveys.

Sand gilia were found only on well site EW-OU1-53-A (WCS 6A).  On 23 April we found 17 isolated square meters of Very Low to Low density sand gilia (1-10 plants/ m2) including approximately 52 individual plants.  After cutting we found 14 isolated square meters of Very Low to Low density sand gilia or approximately 26 individual plants.  Sand gilia had begun to dry up by this final survey.

Monterey spineflower was found more widely and in greater abundance but mostly at low coverage values (see Table 1).  We do not count plants, there is too much overlap, instead we measure areas of different levels of coverage.  In well sites 4A, 5A, 6A, 9A, 9B, 9C, 9D, 10A, 10B, 14A, 15A, 16A in the period of 18-30 April, prior to the cutting (Pre), we found a total of 160 mostly isolated square meters of spineflower with a few patches covering 2-5 m2.  

After the cutting and on well sites 4A, 5A, 6A, 9A, 9B, 9C, 9D, 10A, 10B, 11A, 13A, 14A, 15A, 16A and in the period of 29-30 May we found a total of 301 square meters with many patches ranging from 2 – 7 m2 (two new sites with spineflower – 11A and 13A – were observed after cutting).  Obviously the spineflower was still germinating and growing in May and casual observation noted many patches in full bloom well into June.

Table 1.  Spineflower coverages on the HGL well sites surveyed during spring, 2007.

	Pre or Post cut
	Coverage level
	Number patches
	Total area (m2)

	Pre
	VS
	98
	116

	
	S
	34
	38

	
	M
	4
	5

	
	H
	1
	1

	
	
	TOTAL PRE
	160

	Post
	VS
	119
	239

	
	S
	27
	41

	
	M
	9
	21

	
	H
	0
	0

	
	
	TOTAL POST
	301


INVASIVE GRASSES:

In spring 2007, 5 genera of invasive grass were found on the 21 HGL well sites and their 20 associated new roads (Table 2).  We identified up to 14 species/subspecies but often due to it being too early for flowers or too late, after plants had dried up, it was not possible to identify to species.  Therefore in the data set several of the genera are identified as genera only.  For example VUsp means Vulpia species.

Table 2.  Invasive grass species found on the 21 well sites and their 20 associated access roads at the OU1 groundwater cleanup sites on the Fort Ord Natural Reserve, Spring 2007.

	GENUS
	SPECIES
	CODE
	COMMON NAME

	Aira
	caryophyllea
	aica
	Silvery hair-grass

	Avena
	barbata
	avba
	Slender wild oat

	Avena
	fatua
	avfa
	Wild Oat

	Bromus
	catharticus
	brca
	Prairie Grass

	Bromus
	diandrus
	brdi
	Ripgut grass

	Bromus
	hordeaceus
	brho
	Soft Chess

	Briza
	maxima
	brimax
	Rattlesnake Grass

	Bromus
	madritensis ssp. rubens 
	brmaru
	Red brome

	Hordeum
	marinum ssp. gussoneanum
	homagu
	Mediterranean barley

	Hordeum
	marinum ssp. leporinum
	homale
	Barn yard foxtail

	Hordeum
	vulgare
	hovu
	common barley

	Vulpia 
	bromoides
	vubr
	Six-week fescue

	Vulpia 
	myuros var. hirsuta
	vumyhi
	Foxtail fescue

	Vulpia 
	myuros var. myuros
	vumymy
	Fescue


INVASIVE FORBS:

In addition 24 species of invasive forbs were found on the 41 HGL sites (Table 3).  In the dataset these also were frequently identified only to genus and hence a code for Erodium species would be ERsp.  A few unknown forbs were too dry to identify.

Table 3.  Invasive forb species found on the 21 HGL well sites and 20 associated access roads at the OU1 groundwater cleanup sites on the Fort Ord Natural Reserve, spring, 2007.

	Genus
	species
	Code
	Common Name

	Anagalis
	arvensis
	anar
	Scarlet pimpernel

	Anthriscus 
	caucalis
	anca
	Bur-chervil

	Carduus
	pycnocephalis
	capy
	Italian Thistle

	Cerastium
	globeratm
	cegl
	Mouse-ear chickweed

	Centaurea
	melitensis
	ceme
	Tocalote

	Conium
	maculatum
	coma
	Poison Hemlock

	Erodium
	botrys
	erbo
	Long-beaked filaree

	Erodium
	brachycarpum
	erbr
	Filaree

	Erodium
	cicutarium
	erci
	Red-stemmed filaree

	Erodium
	moschatum
	ermo
	white-stemmed filaree

	Filago
	gallica
	figa
	Narrow leaved filago/ Cottonrose

	Geranium
	dissectum
	gedi
	Cut-leaved geranium

	Hypochaeris
	glabra
	hygl
	Smooth cat's ear

	Hypochaeris
	radicata
	hyra
	Hairy cats ear

	Lactuca
	saligna
	lasa
	Willow Lettuce

	Medicago
	polymorpha
	mepo
	Bur clover

	Plantago 
	coronopus
	plco
	Cut-leaved plantain

	Polygonum
	arenastrum
	poar
	Common knotweed, doorweed

	Rumex 
	acetosella
	ruac
	Sheep Sorrel

	Silene
	gallica
	siga
	Windmill pink

	Sonchus 
	oleraceus
	sool
	Common Sowthistle

	Spergula
	arvensis
	spar
	Stickwort, Starwort

	Tifolium
	gracilentum var. gracilentum
	TRGR
	Pinpoint clover

	Vicia
	sativa ssp nigra
	visa
	Smaller common vetch


A list of native plant species found on the Fort Ord Natural Reserve during the spring of 2007 is found in Attachment B.  We did not survey for specific species, hence the category “native” includes coverages from all native species. Sand gilia and Monterey spineflower were surveyed separately from other native species.

PLANT TYPE COVERAGES

Non-native grasses cover the most area, followed by all of the native forb species (Table 4).  Of the 4,607 square meters of herbaceous plant species coverage (ignoring the bare ground and litter) the non-native grasses account for 58% of the cover and non-native forb species account for 21% (a total of 79% coverage by non-native species) while native species account for 21%. This is very similar to the overall coverage for the older well sites (Part I report)

Table 4:  Coverages by plant type on 21 HGL well sites and 20 well access roads, spring, 2007.

	Type
	Area (m2)

	Bare Ground
	325.7

	Litter
	246.6

	Non Native Grass
	2672.6

	Non Native Forb
	975.4

	Native species
	958.5

	Grand Total
	5178.8


SPECIES COVERAGES

Taken all together the category of native herbaceous plant species had the greatest coverage overall on the sites.  Overall the invasive grasses gained more coverage in the years since inception of the well sites than invasive forbs.  Vulpia sp., Bromus diandrus, and Bromus madritensis were the most common and extensive of the invasive grasses having more overall cover than bare ground or litter. Hypochaeris and Anthriscus were the most common forb genera.  Table 5 summarizes the total area occupied by each species at the 41 surveyed sites.  The coverages for these calculations were based on a visual coverage estimate for each plant species as a percentage of the total area of each site.  The average %cover is the overall average cover estimate for those sites with the species present and was calculated by adding the %cover estimates for each of the 41 surveyed sites (well and road) and dividing by the total number of occupied sites (1-41). There was a lot of variation in coverage values with many species not at all sites.  Square meters occupied was calculated by adding together the values in square meters of coverage at each site based on the estimates of the area of the site and the proportionate cover for that site.

Table 5.  Coverages of the 21 HGL well sites and their 20 access roads (41 surveyed sites) by herbaceous species. Spring, 2007. With litter occupying 246.58 square meters and bare ground occupying 325.70 square meters there was a total coverage of 4606.45 square meters of live vegetation cover.

	Species
	Number of sites with the species
	% of sites with the species
	Average % cover
	Square meters occupied

	All Natives
	41
	100.00%
	20.49%
	958.45

	VUsp
	40
	97.56%
	18.56%
	817.80

	BRDI
	34
	82.93%
	15.29%
	685.30

	BRMARU
	33
	80.49%
	14.39%
	522.98

	Bare ground
	33
	80.49%
	9.92%
	325.70

	Veg. litter
	25
	60.98%
	9.70%
	246.58

	BRHO
	15
	36.59%
	13.17%
	239.05

	HYGL
	28
	68.29%
	7.05%
	238.43

	ANCA
	14
	34.15%
	10.54%
	236.58

	BRIMAX
	5
	12.20%
	12.50%
	165.80

	AVsp
	13
	31.71%
	5.58%
	94.05

	RUAC
	11
	26.83%
	5.23%
	78.35

	CEGL
	16
	39.02%
	3.44%
	74.10


(Table 5 continued)

	Species
	Number of sites with the species
	% of sites with the species
	Average % cover
	Square meters occupied

	COMA
	15
	36.59%
	4.17%
	74.03

	BRCA
	9
	21.95%
	9.17%
	72.75

	AICA
	10
	24.39%
	4.00%
	72.73

	UNK VEG
	1
	2.44%
	25.00%
	64.00

	ANAR
	8
	19.51%
	4.69%
	63.03

	ERsp
	16
	39.02%
	4.69%
	56.25

	VISA
	3
	7.32%
	4.17%
	20.15

	SPAR
	3
	7.32%
	2.50%
	17.98

	MEPO
	2
	4.88%
	2.50%
	9.03

	CAPY
	1
	2.44%
	5.00%
	8.00

	SOOL
	3
	7.32%
	2.50%
	7.15

	SOSE
	2
	4.88%
	2.50%
	6.88

	SIGA
	2
	4.88%
	2.50%
	6.65

	TRsp
	2
	4.88%
	2.50%
	6.50

	HYsp
	2
	4.88%
	2.50%
	5.50

	GEDI
	1
	2.44%
	2.50%
	2.80

	HOsp
	1
	2.44%
	2.50%
	2.18


SURROUNDING VEGETATION

The vegetation surrounding the disturbed areas of the well pads and their access routes were surveyed as to what vegetation types surrounded the well sites and how much invasion of the still intact vegetation has occurred by weedy non-native species.  

For our analysis we combined the data for the access road to the well site with that of the well site itself because in most cases there was no difference in the surrounding vegetation.  For HGL sites 6a and 15a the sites were more in chaparral and the road more in oak woodland.  These HGL wells and access roads were not in grassland areas for the most part; grassland was noted at only 2 sites (6a and 10a) and comprised less than 10% of the surrounding vegetation at those sites. Most of these HGL well sites are in the oak woodland (Table 6).  The Relative Abundance value given in Table 6 is an index calculated by summing the proportionate occurrence of each vegetation type at each well site and provides an indication of the extent of each vegetation type.  For example, the Relative Abundance values indicate that Oak Woodland comprised approximately four times the area that was found in Chaparral (13.65 divided by 3.35 is 4.2).

Table 6.  Surrounding vegetation of the 21 HGL well sites on the OU1 groundwater cleanup operation of the Fort Ord Natural Reserve – north parcel, spring, 2007. (Number of sites having the vegetation type around the well pads and roads; Relative abundance)

	VEGETATION
	NUMBER OF SITES
	RELATIVE ABUNDANCE OVERALL

	Oak woodland
	20
	13.65

	Grassland
	2
	.05

	Chaparral
	5
	3.25

	Scrub
	9
	4.05


Table7.  Number of sites and level of invasion of non-native (exotic) species into surrounding vegetation of the 21 HGL well sites on the OU1 groundwater cleanup operation of the Fort Ord Natural Reserve – north parcel, spring, 2007.  Total of 21 well sites surveyed by visual coverage estimation.  L= 0-25% of surrounding cover is non-native; M= 25-50% of surrounding cover is non-native; H= >50% of surrounding cover is non-native.
	VEGETATION
	LOW
	MEDIUM
	HIGH
	Proportion of sites showing invasion.

	Oak woodland
	6
	7
	7
	100%

	Grassland
	
	
	2
	100%

	Chaparral
	2
	3
	
	100%

	Scrub
	8
	1
	
	100%


The grassland is invaded by invasive grasses by definition.  But invasions have occurred in all of the three native vegetations (Table 7).  Most of the invasion of these habitats is by European grasses and poison hemlock with notable contributions by other common invasive forbs such as tocolote, Italian thistle, scarlet pimpernel, cat’s ear, Erodium species and other species on a more local basis.  The weed analysis and control plan to be done after the HCP is finalized and the reserve is fully staffed is expected to address this in more detail.

DISCUSSION AND CONCLUSIONS

The 1999 Biological Opinion assumed that only a minor area would be permanently disturbed by the groundwater cleanup operation.  We believe this was because only the well pads themselves were accounted for.  However in our studies we included the entire area cut for the well pad, access around it, and any new roads cut to reach the well sites.  

We measured a total of 4,882 square meters of well and access road.  The calculated coverage for all species added to 5178 square meters showing that overestimation occurred in the visual estimates of coverage of each species for each site (a 6% error). For the older wells and access roads that predate HGL work we measured a total of 4,091 square meters of habitat (see part I of these reports).   This is a total of 8,973 square meters of habitat disturbed by the OU1 operations.

HGL has redesigned the cleanup operation to concentrate most of the current and future activity on the western edge of the FONR north parcel.  This has reduced our concern about further well and access road incursion into the more vulnerable chaparral and oak woodland habitats from the TCE groundwater cleanup project.

Figure 1.  Location of the OU1 wells as known Spring, 2007.

[image: image1.wmf]
Attachment  A.  List of 21 HGL well sites surveyed for this report in Spring, 2007 by Fort Ord Natural Reserve staff.   “wcs” refers to 

	well
	wcs

	IW-OU1-05-A
	04A

	IW-OU1-01-A
	05A

	EW-OU1-53-A
	06A

	EW-OU1-52-A
	07A

	PZ-OU1-10-A1 IW-OU1-10-A
	08A

	MW-OU1-46-AD PZ-OU1-46-AD2 MW-OU1-46-A
	09A

	MW-OU1-84-A
	09B

	IW-OU1-74-A
	09C

	MW-OU1-51-A
	09D

	MW-OU1-50-A
	10A

	MW-OU1-59-A
	10B

	EW-OU1-71-A
	11A

	MW-OU1-86-A
	11B

	EW-OU1-72-A
	12A

	MW-OU1-85-A
	12B

	IW-OU1-73-A
	13A

	MW-OU1-83-A
	14A

	MW-OU1-82-A
	15A

	SB-OU1-2004-K
	16A

	PZ-OU1-02-A   IW-OU1-02-A
	17A

	MW-OU1-88-A
	18A


Attachment  B.  Partial list of native plant species found on the Fort Ord Natural Reserve during Spring 2007.  Note annuals & perennials, grasses, forbs, shrubs, and trees are all included.

	Family
	Genus
	species
	Common Name

	Rosaceae
	Acaena
	pinnatifida var. californica
	California acaena

	Asteraceae
	Achillea
	millefolium
	Common Yarrow

	Rosaceae
	Adenostoma 
	fasciculatum
	Chamise

	Boraginaceae
	Amsinckia
	menziesii var. intermedia
	Seaside Fiddleneck

	Boraginaceae
	Amsinckia
	spectabilis var. spectabilis
	Common Fiddleneck

	Asteraceae
	Anaphalis
	margaritaceae
	Pearly everlasting

	Brassicaceae
	Arabis 
	glabra
	Tower mustard

	Ericaceae
	Arctostaphylos
	pumella
	sandmat manzanita

	Ericaceae
	Arctostaphylos
	tometosa ssp. Tometosa
	Shaggy Barked manzanita

	Plumbaginaceae
	Armeria
	maritima ssp. californica
	Sea Pink, California thrift

	Asteraceae
	Artemesia 
	californica
	California Sage

	Asteraceae
	Baccharis 
	pilularis var. consanguinea
	Coyote brush

	Poaceae
	Bromus
	carinatus var. carinatus
	California Brome

	Portulacaceae
	Calandrinia 
	ciliata
	Red maids

	Convulvulaceae
	Calystegia
	subacaulis ssp. subacaulis
	Hill morning-glory

	Onagraceae
	Camissonia
	cheiranthifolia
	Beach primrose

	Onagraceae
	Camissonia
	micrantha
	Small primrose

	Brassicaceae
	Cardamine
	californica var. integrifolia
	Milkmaids

	Brassicaceae
	Cardamine
	oligosperma
	bitter cress

	Caryophyllaceae
	Cardionema 
	ramosissimum
	Sand mat

	Cyperaceae
	Carex
	brevicaulis
	Short-stemmed sedge

	Scrophulariaceae
	Catilleja
	densiflora
	Owls Clover

	Rhamnaceae
	Ceanothus
	cuneatus var. rididus
	Monterey ceanothus

	Rhamnaceae
	Ceanothus
	dentatus
	Dwarf ceanothus, cutleaf ceanothus

	Chenopodiaceae
	Chenopodium
	californicum
	California goosefoot

	Polygonaceae
	Chorizanthe 
	pungens var. pungens
	Monterey spine-flower

	Asteraceae
	Cirsium 
	brevistylum
	Indian Thistle

	Asteraceae
	Cirsium 
	occidentale var. occidentale
	Cobweb Thistle

	Portulacaceae
	Claytonia
	perfoliata ssp. perfoliata
	Miner's lettuce

	Scrophulariaceae
	Cordylanthus 
	rididus ssp. Littoralis
	Seaside bird's-beak

	Crassulaceae
	Crassula
	connata
	Sand pigmyweed

	Euphorbiaceae
	Croton
	californicus
	Croton

	Boraginaceae
	Cryptantha
	clevelandii
	Cleveland's cryptantha

	Cuscutaceae
	Cuscuta
	sp.
	Dodder

	Apiaceae
	Daucus
	pusillus
	Rattlesnake weed

	Liliaceae
	Dichelostemma
	capitatum ssp. capitatum
	Blue dicks

	Convulvulaceae
	Dichondra
	donelliana
	California dichondra

	Primulaceae
	Dodecatheon 
	clevelandii ssp. sanctarum
	Padre's shooting star

	Poaceae
	Elymus
	glaucus ssp. glaucus
	Blue wildrye, western ryegrass

	Asteraceae
	Eriastrum
	virgatum
	Virgate Eriastrum, Virgate gilia

	Polemoniaceae
	Eriastrum
	virgatum
	Virgate gilia

	Asteraceae
	Ericameria 
	ericoides
	Mock Heather

	Polygonaceae
	Eriogonum
	nudum var. auriculatum
	Naked eriogonum, tibinagua

	Polygonaceae
	Eriogonum 
	latifolium
	Coast Buckwheat

	Asteraceae
	Eriophyllum
	confertlorum
	golden yarrow

	Asteraceae
	Eriophyllum
	staechadeifolium
	Lizard Tale

	Papaveraceae
	Eschscholzia
	californica var. californica
	California Poppy

	Rubiaceae
	Galium
	aparine
	Goose-grass

	Rubiaceae
	Galium
	californicum ssp. californicum
	California bedstraw

	Rubiaceae
	Galium
	porrigens var. porrigens
	Climbing bedstraw

	Polemoniaceae
	Gilia
	tenuiflora ssp. arenaria
	Dune gilia, sand gilia

	Asteraceae
	Gnaphallium
	purpureum
	Purple cudweed

	Cistaceae
	Helianthemum
	scoparium
	Rush-rose

	Asteraceae
	Heterotheca
	grandiflora
	Telegraph weed

	Rosaceae
	Horkelia 
	cuneata ssp. cuneata
	Wedge-leaved horkelia

	Polygonaceae
	Lastarriaea
	coriacea
	Leather spineflower

	Asteraceae
	Layia
	platyglossa
	Tidy Tips

	Brassicaceae
	Lepidium 
	nitidum var. nitidum
	Common pepper-grass

	Asteraceae
	Lessingia
	filaginifolia var. californica
	California Aster

	Asteraceae
	Lessingia
	glandulifera var. pectinata
	Valley lessinga

	Scrophulariaceae
	Linaria
	canadensis
	Blue toadflax

	Fabaceae
	Lotus
	scoparius var scoparius
	Deerweed

	Fabaceae
	Lotus
	strigosus
	Bishop's Lotus

	Fabaceae
	Lupinus
	albifrons var. albifrons
	Silver Bush Lupine

	Fabaceae
	Lupinus
	arboreus
	Yellow bush lupine, tree lupine

	Fabaceae
	Lupinus
	bicolor
	Lindley's annual lupine

	Fabaceae
	Lupinus
	chamissonis
	Silver Beach Lupine

	Cucurbitaceae
	Marah
	fabaceus
	Man root, wild cucumber

	Poaceae
	Melica
	imperfecta
	Coast range melica

	Scrophulariaceae
	Mimulus
	auantiacus
	Sticky monkey flower

	Poaceae
	Nassella 
	pulchra
	Purple needlegrass

	Polygonaceae
	Navarretia 
	spp.
	

	Hydrophyllaceae
	Nemophia
	menziesii var. menziesii
	Baby Blue-eyes

	Boraginaceae
	Pectocarya
	penicillata
	Winged pectocarya

	Hydrophyllaceae
	Pholistoma
	auritum
	Fiesta Flower

	Plantaginaceae
	Plantago 
	erecta
	California plantain

	Polygonaceae
	Polygonum
	paronychia
	Beach Knotweed

	Fagaceae
	Quercus
	agrifolia var. agrifolia
	Coast Live Oak, encina

	Rhamnaceae
	Rhamnus 
	californica ssp. californica
	Califonia Coffeberry

	Grossulariaceae
	Ribes
	speciosum
	Fuchsia-flowered goosberry

	Lamiaceae
	Salvia
	mellifera
	Black Sage

	Apiaceae
	Sanicula
	arctopoides
	Footsteps of Spring

	Apiaceae
	Sanicula
	crassicaulis
	Gambleweed, Pacific Sanicle

	Scrophulariaceae
	Scrophularia
	californica ssp. californica
	Bee Plant

	Iridaceae
	Sisyrinchium
	bellum
	Blue-eyed grass

	Solonaceae
	Solanum
	umbelliferum
	Blue Witch

	Lamiaceae
	Stachys 
	ajugoides var. ajugoides
	Bugle hedge nettle

	Lamiaceae
	Stachys 
	bullata
	Wood mint, hedge nettle

	Brassicaceae
	Thysanocarpus 
	curvipes
	Hairy fringe pod

	Anacardiaceae
	Toxicodendron
	diversilobum
	Poison Oak

	Fabaceae
	Trifolium
	gracilentum var. gracilentum
	Pinpoint clover

	Asteraceae
	Uropappus
	lindleyi
	Lindley's microseris, silver puffs

	Violaceae
	Viola
	pedunculata
	Johnny jump-up

	Liliaceae
	Zigadenus
	fremontia
	Fremont's Star Lilly

	Ericaceae
	Arctostaphylos
	montereyensis
	Toro manzanita, Monterey manzanita


� HGL refers to the well access roads as “segments”.





