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PRE-ACQUISITION ASSESSMENT
EAST CONTRA COSTA COUNTY

EAST CONTRA COSTA HCP/NCCP PRESERVE SYSTEM
COUNTY HABITAT
CONSERVANCY
City of Brenfwood SITE IDENTIFICATION
City of Clayton
City of Oakley Site Name: Nunn Property

City of Pittsburg

Contra Costa County Site Address/Location: 8331 Byron Highway, Contra Costa County, CA 94513

Property APNs: 020-171-001 and 020-172-004
Size of Property: 645.95 acres

Survey Overview:

The pre-acquisition assessment on potential preserve lands evaluates whether these
lands will meet the requirements of the East Contra Costa County Habitat Conservation
Plan/Natural Community Conservation Plan. The assessment includes the location,
qguantity, quality, and type of habitats and natural communities on the site, as well as
other site conditions and infrastructure that would benefit or conflict with the preserve
system’s biological goals and objectives. This survey will help the East Contra Costa
County Habitat Conservancy prioritize acquisition of preserve lands based on their
relative contribution toward meeting the biological goals and objectives.

Photo-documentation:
Photographs of landscape features and other aspects of the site are attached as
Appendix A.

Figures:
The following figures are attached as Appendix B.

e Regional Context (Figure 1)

e Consistency with HCP/NCCP Acquisition Priorities (Figure 2)
e Ortho Photo of Parcel (Figure 3)

e Terrestrial and Aquatic Land Cover Types (Figure 4a)

e Historical Land Cover Types (Figure 4b)

e Ownership of Adjacent Properties (Figure 5)

Feasibility Study:

Describes the methods and results of a restoration feasibility study of the parcel for
potential to enhance or restore habitats that historically were found on site and to
provide storm water quality treatment.
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LANDSCAPE AND COMMUNITY LEVEL ELEMENTS

1. Overview and Regional Context (Figures 1, 2 and 3)

The Nunn Property (Property) is located in the northeastern region of the HCP/NCCP’s inventory area in
unincorporated Contra Costa County, partially in the community of Knightsen. The Property lies
approximately a quarter of a mile south of the Oakley urban limit line.

The Property is comprised of two parcels. The larger parcel (APN 020-172-004; approximately 565.95
acres) is irregularly shaped and comprised of rectangular blocks used in connection with farming
activities. The smaller northern parcel (APN 020-171-001; 80 acres) lies north of Delta Road and is
rectangular in shape. Delta road separates the parcels.

The Property and surrounding areas have historically been used for agricultural purposes. Most of the
Property is actively used for row crops and planted in alfalfa, field corn, and tomatoes in the recent past.
The northern 84-acre portion of the Property has not been farmed and is in a fallow state, and
historically been utilized for grazing purposes.

Topography of the Nunn Property is very slightly down sloping from northwest to southeast, with
elevations ranging from 18 feet in the northwest corner to just above sea level in the southeastern
corner of the Property. There are numerous irrigation ditches and drainage ways in connection with
agricultural use of Property. The southeastern edge of the property is adjacent to No Name Slough.

Nunn Property and the HCP/NCCP Conservation Strategy

The Property is unique in its potential contributions to the Plan’s conservation strategy. While
acquisition of the Nunn Property does not fit all the typical criteria of an acquisition property for the
HCP/NCCP, the property offers a variety of conservation and restoration opportunities which are
detailed below:

Zone 6

The entire property is located in Zone 6 (East County Agriculture) and would be the first acquisition in
this zone. Within Zone 6, the Property lies within Subzone 6a. The Property is comprised of cropland
(540.61 acres), pasture (78.01 acres), slough/channel (2.03 acres), wetland (11.44 acres), and urban land
cover types. It currently provides suitable habitat for a variety of covered wildlife including foraging
habitat for Swainson’s hawk, giant garter snake, and silvery legless lizard. Cropland and pasture also
provide secondary habitat for western burrowing owl (breeding and foraging) and tricolored blackbird
(foraging). Within Zone 6, specific targets exist for land cover and species habitat. Acquisition priorities
in the ECCC HCP/NCCP for Zone 6 are as follows:

e Acquiring fee title or conservation easements on cropland or pasture along Marsh Creek or
Kellogg Creek that provide outstanding opportunities for riparian restoration along the creeks to
enhance suitable habitat for covered wildlife species such as Swainson’s hawk and to protect
foraging habitat for Swainson’s hawk.

e Acquiring fee title or conservation easements on most of the alkali grassland and alkali wetland
land cover types in Zone 6.

e Land acquisition and wetland and upland restoration in Subzone 6a to support and augment the
Dutch Slough restoration project.

East Contra Costa County HCP/NCCP June 22, 2015
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The acquisition requirements for Zone 6 are specific, requiring that land acquisition within Subzone 6a
to be located immediately east of the Dutch Slough project that contain restoration opportunities.
Despite being located within Subzone 6a, the acquisition of the Nunn Property is neither adjacent nor
immediately east of the Dutch Slough project; however, the Property contains a similar mixture of
significant restoration opportunities similar to the Dutch Slough Project that will augment the habitat
enhancements in the region for HCP/NCCP listed species. Furthermore, the Plan allows the Conservancy
to retain flexibility in determining where to acquire land because the Plan depends on willing sellers.
Other opportunities for acquisition on Dutch slough and adjacent lands have not surfaced since Plan
implementation, and the Nunn Property presents a willing seller on a property that contains suitable
habitat for covered species and significant opportunities for wetland restoration.

Prior to completion of the acquisition, staff will confirm with the Wildlife Agencies how preservation and
restoration activities will meet Plant requirements.

Historical Ecology and Restoration

The Nunn Property is a unique acquisition opportunity because it would be acquired primarily for
restoration purposes. To meet regulatory requirements and to contribute to the recovery of covered
species, habitat enhancement, restoration, and creation are also important components of the
conservation strategy. Restoration of the Nunn Property would be additive and would supplement
preservation to adequately mitigate the loss of vegetation communities or land cover types.

The East Contra Costa County Historical Ecology Study, developed by the San Francisco Estuary Institute
and Contra Costa County, in cooperation with the Conservancy in 2011, mapped historical land cover in
the area for the first time and led to some surprising findings related to Nunn Property. The maps
within the study showed that the Property, which is now almost entirely cultivated land, once contained
a large areas of tidal and alkali wetland, alkali grassland, oak savanna and rare interior sand dune. A
feasibility study was also commissioned by the Conservancy and conducted by ESA in 2013, describing
the methods and results of the Property for potential to enhance or restore habitats that historically
were found on site and to provide natural storm water treatment for the community of Knightsen. Out
of that feasibility study, it was determined that while it may not be possible to restore this property to
pre-settlement conditions, there is potential for extensive restoration that could include multiple types
of restored wetlands as well as restored dunes and oak savanna. Overall, the existing site topography,
soils, and existing vegetation indicate the Property is well suited to accommodate the full range of
historical habitats from tidal marsh to upland habitats. The site topography has been not greatly altered
from natural elevations, sites soils have been only slightly modified and the potential hydrological
parameters are available. With a low gradient slopes and elevations suitable to support tidal marsh to
upland habitats, minimal site grading would be required. The site is suitable not only for the target
habitats in the short term, but also over the long term. Certain agricultural land cover could also satisfy
Plan goals and is an option to be considered in restoration planning.

Storm Water Quality Treatment Facility

The feasibility study also discusses opportunities and constraints of providing storm water treatment.
Storm water draining large areas of east Contra Costa County generally flows generally from inland
areas toward Delta water ways, making the site a potential capture area from storm water flow from
Knightsen. Additional constructed constraints in the region including roads and railroad tracks have
further concentrated flows into this area, creating an ongoing flood issue for Knightsen. The Property
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was identified as a preferred location for treatment wetlands or biofilter swales. The feasibility study
determined that biofiltration opportunities on the Nunn Property could occur in conjunction with
restoration on site. The Knightsen Town Community Services District could be a potential partner in this
aspect of the project.

Other Restoration Opportunities

The eastern portion of the Property may be restored to tidal marsh, and may provide opportunities to
partner with other agencies that may need mitigation for impacts to tidal marsh habitat. Partners
seeking tidal marsh mitigation would need to work with the Conservancy and East Bay Regional Park
District to integrate their interests into future plans for the Property and would presumably need to
provide reimbursement for the use of a portion of the land.

Public Access Opportunities

The Property is also positioned to provide some recreation opportunities in the area. The Property’s
access to No Name Slough could potentially serve as water access for non-motorized watercraft. The
water trail could connect to boat launches to the north at Big Break/Dutch Slough and to the south
toward other EBRPD acquisitions/Discovery Bay and planned regional trails. The property also could
support some trail access/connections providing expanded opportunities in this area of the County.

Species-Specific Considerations

The HCP/NCCP requires acquisition in Zone 6 to be focused on land suitable for restoration as habitat for
tri-colored blackbird, western burrowing owl, Swainson’s hawk, and giant garter snake.

Swainson’s hawk

One of the objectives for the goal of maintaining or increasing Swainson’s hawk population size and
distribution is to acquire at least 3,600 acres of modeled suitable foraging habitat for Swainson’s hawk
near Kellogg Creek, Marsh Creek, adjacent to Dutch Slough, or in suitable grassland areas. The Nunn
Property is located within the modeled suitable foraging habitat for Swainon’s hawk; however, the site
in not near Kellogg Creek, Marsh Creek, nor adjacent to Dutch Slough.

Swainson’s hawk nest trees

The Nunn Property could be a site for mitigating loss of non-riparian Swainson’s hawk nest trees. As
required by the plan, nest trees, including non-native trees, lost to covered activities will be mitigated by
the project proponent by on-site planting (15 saplings for every tree lost), and either 1) paying the
Conservancy additional fees to purchase, plant, maintain, and monitor saplings within the Preserve
System or 2) themselves plant, maintain, and monitor saplings on a site approved by the Conservancy
within the Preserve System or existing open space linked to the Preserve System. Trees planted in the
HCP/NCCP preserves or other approved offsite location will occur within the known range of Swainson’s
hawk in the inventory area and as close as possible to high-quality foraging habitat. The Nunn Property
is within the modeled range of foraging habitat, and may be a suitable site for tree plantings to offset
loss of non-riparian Swainson’s hawk nest trees due to covered activities.

Giant garter snake

The biological goal for giant garter snake is to compensate for temporary and permanent loss of giant
garter snake habitat, either by replacing suitable upland aquatic habitat or contributing/augmenting the
restoration of suitable habitat for giant garter snake on Dutch Slough. Restoration activities are
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prioritized for Dutch Slough and adjacent to Dutch Slough to benefit giant garter snake. Sloughs and
drainage network associated with agricultural fields in the northeast and eastern section of the County
are modeled as suitable habitat. Although not adjacent to Dutch Slough, the Nunn Property could be of
benefit to giant garter snake and be a suitable restoration site.

Silvery legless lizard

Though not originally mapped in the Plan as suitable habitat for silvery legless lizard, subsequent
investigations have identified remnant dune habitat that if managed appropriately has potential to
function as habitat for the species. Detailed studies of legless lizard habitat requirements need to be
conducted to determine the distribution and ecological needs of this species more precisely. However,
the sandy soils of stabilized dunes seem to be especially favorable habitat for silvery legless lizard.
Surveys on lands acquired to date have not identified sandy soils of this quality.

1l. Existing Land Cover Types (Figure 4a)

Land Cover Type Area

(see Chapter 3 of the HCP/NCCP for definitions) (acres)

Terrestrial Land Cover Types

Cropland 540.61

Pasture 78.01

Urban 7.22
Total area of terrestrial land cover 625.84

Aquatic Land Cover Types

Slough/Channel 2.03

Wetland 11.44
Total area of aquatic land cover 13.47

V. Proximity to Development (see Figure 1)

Distance from Site
(miles)

Type of Development
(urban, suburban, rural,
commercial, etc.)

General description of development and
influence on site.

0.25 mile to the north,
2.2 miles to the west

Urban development

Urban development is located approximately
0.25 mile to the north to the Summer Lake
development in the City of Oakley. 2.2 miles
west of the Property is the City of Brentwood

Rural residential
development

Adjacent

The Property is surrounded in the north, west,
and south by rural residential development in
the community of Knightsen

East Contra Costa County HCP/NCCP
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V. Requirements in Specific Acquisition Analysis Zones and Sub-Zones
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This property’s value to the Plan and achieving conservation goals is in the restoration of habitats for
covered species. Investigations into the restoration potential suggest that a large acreage of wetlands,
alkali grassland could be restored to the parcel. Restoring these habitats is critical to Plan restoration
goals. The tables below illustrate the pre-restoration acreage contributions, and are not reflective of the
acquisition’s expected contribution to Plan success.

The site occurs in Conservation Analysis Zone(s) (see HCP Chapter 5, Figure 5-1):

01 0O2 O3 0O4

Contribution to Acquisition Analysis Zone Requirements

M6

Subzone Requirement Total Requirement Contribution by this % of Requirement
(MUDA acres) Acquisition (acres) Met by Acquisition

Acquire alkali grassland

Subzone 6d/6e 300 * *

Acquire alkali wetland in

Subzone 6d/6e 40 * *

Acquire cropland or

pasture in 6a/6b/6c/6f 400 * *

Zone 6 740 * *

* The Nunn Property’s contribution to acquisition analysis zone requirements is unknown at this time.

Contribution to Overall Terrestrial Land Cover Acquisition Requirements

Land-Cover Requirement

Total Requirement
(acres)

Contribution by this
Acquisition (acres)

% of Requirement
Met by Acquisition

Preserve-wide Cropland and
Pasture

400

Depends upon
restoration

Depends upon
restoration

Contribution to Overall Estimated Aquatic Acquisition Requirements

Jurisdictional Wetland and Total Requirement | Contribution by this % of Requirement
Waters Requirement (acres) Acquisition (acres) Met by Acquisition
Preserve-wide Slough/Channel 72 Depends upon Depends upon

restoration

restoration

Preserve-wide Wetland

85

Depends upon
restoration

Depends upon
restoration

East Contra Costa County HCP/NCCP
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V. Site Conformance with Preserve Design Principles

The following is a subset® of conservation biology principals that guide the design of HCP/NCCP Preserve
System. This section briefly describes how design principles are addressed on site or how acquisition of
this site could contribute to the Preserve System given the landscape context described in Section I. Not
all design principals may be applicable or be evaluated at this time.

e Size: site has potential to contribute habitat for covered species and/or is large enough to maximize
protection of species sensitive to disturbances from adjacent land use.

e Linkage to other preserves: site provides links to existing and proposed open spaces, parks, etc.
Small and isolated preserves are necessary to protect isolated features or populations with high
biological importance (e.g., covered plant species populations, unique or especially diverse land
cover types such as alkali wetlands).

o Buffers urban impacts: site includes buffer land within its boundaries that could minimize indirect
effects from urban development.

e Minimizes edge effects: site shares a minimum amount of edge (i.e., should have the greatest
possible area-to-perimeter ratio) with non-preserve land, especially urban development. Preserves
with low area-to-perimeter ratios may be appropriate to protect linear features with high biological
value, such as streams, riparian woodland, valley bottoms, or ridgelines essential to wildlife
movement.

¢ Fully represents environmental gradients: includes or connects to open space/parks with a range of
environmental gradients, such as topography, elevation, soil types, geologic substrates, slopes, and
aspects.

e Watershed protection: site contributes to the protection of watersheds, subwatersheds, and
headwater streams that are not already in protected status.

e Management considerations: desired management treatments such as livestock grazing, prescribed
burning, exotic species control, and restoration should be feasible on site.

The property’s large size (645.95 acres) has potential to contribute habitat for covered species and is
large enough to maximize protection of species sensitive to disturbances from adjacent land use.

The property does not currently provide any link to existing Preserve System lands or other open space.
However, in some cases, small and isolated preserves are necessary to protect isolated features or
populations with high biological importance. The Nunn Property once contained an alkali meadow. With
restoration efforts, this land cover type could be brought back. An acquisition in this area of the
HCP/NCCP inventory area will be beneficial in establishing protected land with high biological
importance.

The Property does not include buffer land within its boundaries. However, because it is surrounded by
agricultural land and rural development, includes buffer land adjacent to its boundaries that could
minimize indirect effects from urban development.

! The design principles of high-quality communities and full ecological diversity within communities were excluded from the list due to the need
for field verification by a qualified biologist and/or botanist.

East Contra Costa County HCP/NCCP June 22, 2015
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The Nunn Property’s configuration comprised of rectangular blocks, and therefore shares a minimum
amount of edge (large area-to-perimeter ratio) with non-preserve land. This will minimize the indirect
effects of adjacent land uses on the preserve resources and to minimize management costs. The
Property is bordered by rural residential and agricultural land uses to the north, south, east and west.
Larger lot holdings are located to the east and southeast of the Property.

The Preserve System is currently comprised of a range of environmental gradients and the Nunn
Property will significantly expand the range. The Nunn Property topography is has a very slight fall from
the northwest to the southeast. Elevations range from about 18 feet in the southwest corner to just
above sea level in the northeastern corners; APN 020-171-001 has minor variations in elevation due to
the fact that this parcel has lain fallow for a number of years.

The Property contributes to the protection of watersheds and is part of the East County Delta Drainages.
The Property is located at the western limits of the California Delta (Sacramento-San Joaquin River
delta), and is the bottom of the watershed for parts of east Contra Costa County that drains to No Name
Slough. Restoration of this property may allow for treatment wetlands to improve water quality before
drains to the network of sloughs that feed the Delta.

The Property will be manageable. The majority of the site is currently used for agricultural purpose, but
restoration is feasible and planned for the Property.

East Contra Costa County HCP/NCCP June 22, 2015
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BUILT FEATURES AND SITE CONSTRAINTS

Describe evidence in the field of current and past land uses on the site (e.g. grazing; grading,
earthwork, and construction; infrastructure; industry; etc.) and locate on the aerial:

The site has been used primarily and historically for agricultural purposes. All but the 84-acre
portion of the Property to the north of Delta Road (APN 020-171-001) has been actively row
cropped and planted in alfalfa, field corn, and tomatoes in the recent past and its condition is
typical for such a use. The northern portion of the Property has not been farmed and is in a
fallow state, but has been used for grazing in the past.

Describe the type and quantity of structures and impervious surfaces on the property and
map on an aerial. This includes houses, barns, sheds, roads, etc.:

There is an old deteriorated 1,570 square foot single family residence (3-bed, 2-bath) and an
agricultural equipment shed now utilized as a garage, are located in the southwestern corner of
the Property. An abandoned pump house structure is also located in the same area. These
structures are in poor condition.

Delta road, a public roadway, crosses through the Property; the 80-acre parcel is north of Delta
Road.

Map any ruderal areas (defined as disturbed areas characterized by sparse nonnative, typically
weedy vegetation) and describe their condition:

No ruderal lands occur on the Property.

Discuss any management constraints that you have observed on this site (e.g. interior access
roads, gates, fencing, boundary/edge issues, etc.):

There are no obvious management constraints on the site.

Describe land uses adjacent to the property that could influence the site’s potential as a
preserve (e.g., influence the ability to manage or restore the site):

The site is located within an area of Contra Costa County that is currently and historically used
for rural agricultural purposes. There were very few residential ranchette properties in the
immediate surrounding area. Since the 1960s, a number of smaller agricultural residential lots
have been created, mostly by minor subdivision. With adoption of a County General Plan in the
mid-1990s that discouraged minor subdivisions on properties classified as Agricultural Lands, as
well as a lessening of market demand, new lots being created currently are pretty limited. The
closest incorporated community is the City of Oakley, which is about a quarter of a mile to the
north of the Property.

Describe any populations of invasive plant species on site:

Surveys in 2012 conducted for the feasibility study found non-native invasive grass species on
the parcel north of Delta Road. Perennial pepperweed (Lepidium latifolium) was also observed on
site. As with the other acquisition properties, field surveys will be conducted after close of
escrow to identify any additional invasive plants on site.

East Contra Costa County HCP/NCCP June 22, 2015
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Discuss any other possible constraints on this site as a potential preserve (water availability,
habitat degradation, etc.):

Electrical and telephone utilities are available and are extended into the Property to serve the
residence. No sanitary sewer or municipal treated water is available to the Property. There is a
functional well located in the southwest corner of the property serving the residence. There is
also a second failed well in the same area that is capped. The Property requires significant fresh
water for irrigation. The property owner obtains water from No-Name Slough from a siphon
pump located in the southeast area of the property where the property boundary includes a
portion of this slough. This water is conveyed to a system of open ditches across APN 020-172-
004 where it is dispersed to the various agricultural tracts by means of gravity flow. There is also
a capped well on 84-acre parcel to north of Delta Road. High voltage power lines traverse the
Property and could cause avian impacts.

East Contra Costa County HCP/NCCP June 22, 2015
Pre-Acquisition Assessment 10



Agenda Item #8a

Appendix A

Looking west, with Mount Diablo in the background. In the left part of the image is one of the many
drainage ditches within the Property.

Looking at one of the many drainages on the Property and one of the lots Property used for row crops.

East Contra Costa County HCP/NCCP June 22, 2015
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View of cropland looking east from the Byron Highway. No-Name Slough and pump along the southern
boundary of the property. View is looking east along
Eagle Lane.

View of cropland looking north from interior road near No Name Slough.

East Contra Costa County HCP/NCCP June 22, 2015
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Figure 1: Nunn Parcel - Regional Context
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Figure 3: Nunn parcel - 2012 Orthophotography
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Figure 4a. Nunn parcel - Terrestrial and Aquatic Land Cover Types
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Figure 5. Nunn parcel - Neighborhood
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2600 Capitol Avenue Agenda Item#8cpwa-ltd.com
Suite 200

Sacramento, CA 95816

916.564.4500 phone

916. 564.4501 fax

Memorandum

Date 01/28/13
To Abigail Fateman and John Kopchik - East Contra Costa County Habitat Conservancy
From Jessica Olson, M.L.A., Mark Lindley, P.E. and Jeffrey Haltiner, PhD, P.E.

Subject  Knightsen Habitat Restoration Feasibility Study

The East Contra Costa County Habitat Conservancy and its partners are considering acquisition of a 645 acre
parcel in Knightsen, CA (project site). Historically, the project site supported alkali wetlands and grasslands,
stabilized interior dune, oak savanna, and tidal marsh habitats. This memo describes the methods and results of a
restoration feasibility study of the project site for potential to enhance or restore habitats that historically were
found on site and to provide storm water quality treatment. The memo first describes historical and present day
site conditions, the key components of the target restoration habitats, and storm water quality treatment facilities.
Next, the memo discusses opportunities and constraints of restoring target habitats and providing storm water
quality treatment. Lastly, we discuss potential next steps, including recommended future studies necessary to
develop and implement a restoration plan if the site is acquired.

Site Conditions

We conducted a site visit on December 10" 2012 and reviewed existing GIS data, ESA-PWA’s previous storm
water study, and analyzed soil conditions to characterize the site conditions.

The 640 acre Knightsen property land cover type currently consists primarily of agricultural fields and limited
areas of seasonal wetlands (Figure 2). The site boundaries include several features including roads, canals and
neighboring properties (Figure 1). Delta Road bisects a northern parcel from the southern parcel. Eagle Lane
defines the southern boundary, along with No Name Slough, which enters the south-eastern portion of project site.
Two unnamed irrigation ditches extend north to south bisecting agricultural fields and marking western boundary
of the southern portion of project site. South of Delta Road, the western boundary is bordered by Byron Highway
and neighboring business and residential properties, while north of Delta road the site is bordered by two
residential properties. Several easements for power lines, transmission lines, and irrigation ditches bisect the
property (Appendix A).

T:\_GIS_PROJECTS\Conservation\HCP\Acquisition Opps\Nunn\10. Other\Feasibility Study\Knightsen_FeasibilityStudy 2013-
final-Rev01-28_Final.doc
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Soils on site consist of both sand, loam and clay, including Marcuse clay, piper fine sandy loam, Sacramento clay
(a sodic or “alkaline” soil type), and Delhi sand (Figure 3). The presence of clay, sand and sodic soils are
indicative of historical habitats on the site including tidal marsh, interior sand dunes, alkali seasonal wetlands, and
oak savanna (Figure 4). We collected soil samples from areas with clay and/or sand soils throughout the site to
test whether the soil pH indicates alkaline soils that would support some of the specific target restoration habitat
(see description of seasonal alkali wetland below). Using the Leaf Luster Rapitest pH test kit, we tested the soil
pH from 6 soils characterized as clay or clay loam and 4 characterized as sand or sandy clay loam. All of the
samples taken in clay soils have a soil pH of approximately 7.5 and indicate alkaline soils. Samples characterized
as sand or sandy clay loam (taken from remnant dunes) had pH of 7.0. In addition to testing the soil pH, we sent
two samples to a soils lab for further testing. Results indicate that the clay soils on site are slightly saline but not
sodic or sodic-saline (Appendix B). See Seasonal Alkali Wetland Complex section below for more information.

The site elevation ranges from 1-20 feet NAVD also indicates that the site historically supported a wide spectrum
of habitats from tidal wetlands (elevations approx. 6 feet to 3 feet NAVD) to seasonal wetland and upland habitats
(elevations greater than 6 ft NAVD) (Figure 3 and 5). Existing ground water elevation is approximately 6.5-7.5
NAVD 88 (PWA 2002). Storm water generally flows from north to south-east (PWA 2012) making the site a
potential capture area for stormwater flow from the town of Knightsen.

Existing vegetation along ditches and sloughs is dominated by an herbaceous understory with an occasional tree
or shrub in the overstory. Native species observed on site include: sedges (Carex sp.), stinging nettle (Urtica
dioica), salt grass (Distichlis spicata), mugwort (Artemisia douglasiana), alkali heath (Frankenia salina), Western
flat-topped goldenrod (Euthamia occidentalis), creeping wild rye (Elymus tridicodies), cattails (Typha
angustifolia), and bullrush (Schnoplectus acutus) and an occasional willow (Salix sp.). Non-native species include
Bermuda grass (Cynodon dactylon), Himalayan blackberry (Rubus discolor), and giant reed (Arundo donax).

Vegetation on the northern parcels includes several plant species indicative of sand dunes and alkali seasonal
wetlands. Previous surveys indicate the presence of plant species characteristic of sand dunes including California
croton (Croton californicus) (Abigail Fateman pers. comm. December 2012). Seasonal wetland species observed
on the December 2012 field visit include: alkali heath (Frankenia salina), alkali weed (Cressa truxillensis), rushes
(Juncus sp.), sedge (Carex sp.), alkali mallow (Malvella leprosa). Lastly, a large heritage oak tree is present on
the southern parcel, indicative of historical oak savanna habitat type (Figure 4). Follow up surveys, at multiple
times of year to capture flowering times, are recommended to characterize all existing vegetation.

Target Restoration Habitats

The Conservancy and its partners are interested in restoring or creating the following habitat types on site (1)
seasonal alkali wetlands (2) stabilized interior dune (3) oak savanna (4) freshwater tidal marsh. We describe the
key components of each habitat type and discuss the opportunities and constraints of restoring these features at the
project site. Opportunities and constraints that apply to all habitats are discussed below. While the term
“restoration” may imply complete reversion to previous state, actually converting a site back to a certain point in
history is usually unrealistic because present day conditions reflect altered conditions in disturbance regimes,
species invasions, hydrologic regime, climate change, surrounding land use changes and adjacent site land use
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constraints (Hobbs et al. 2009). However, recreation of the major habitat types, to provide the same functions as
were provided historically is often feasible within site constraints. We consider the historical conditions as context
and discuss how the site may function following restoration.

Primary sources of reference information include:

e East Contra Costa County Historical Ecology Study (Stanford et al. 2011)

e Sacramento- San Joaquin Delta Historical Ecology Investigation: Exploring Pattern and Process (Whipple
et. al 2012)

e Manual of California Vegetation (Sawyer et al. 2009)

e Tidal Wetland Vegetation in the San Francisco Bay-Delta Estuary (Vasey et. al 2012)

Alkali Seasonal Wetland Complex

Historically, alkali seasonal wetlands occurred on the project site (Figure 4) and the presence of seasonal alkali
vegetation adjacent to current farmed areas indicates the potential to support this habitat following restoration.
Alkali seasonal wetlands are characterized by hummocky, varied micro topography which supports a mosaic of
salt-influenced habitats including small brackish ponds/pools, alkali flats, alkali sink-scrub and seasonally
inundated alkali meadow (Stanford et al. 2011). Alkali seasonal wetlands are seasonally inundated from a couple
of inches (meadow features) to one foot or more (pond/pool features) (Stanford et al. 2011). Alkaline habitats are
characterized by having sodic soils. There are several characteristics of sodic soils including (Brandy and Weil
2002):
e Alkaline pH (greater than 8.5 pH)
e The “sod” in sodic refers to sodium (Na), which is prevalent on the cation exchange complex (CEC). But
Na is not the only reason for alkalinity. Bicarbonate and borates can also cause the high pH, so sodic soils
can have Ca, K and/or Mg as well. Sodium Adsorption Ratio (SAR) of sodic soils is typically greater than
13-15.
e There are two classes of sodic soils, sodic and saline-sodic. The later has an Electrical Conductivity (EC)
> 4, or greater than 2 mmhos/cm.
e Sodic soils typically have high clay content.

Soil testing indicates clay soils are not sodic or saline-sodic but have some characteristics of saline soils
(Appendix B). Soils have a slightly alkaline pH (7.3-7.4 pH) and high percent cation saturation of magnesium
(Mg) (35-41%) and moderate percentage cation saturation of potassium (K) (3.2-3.6%), and moderate to high
percent cation saturation of sodium (Na) (4.6-8.2%), and low percent cation saturation of calcium (47-56%). Soils
are slightly saline with high to moderate concentrations of soluble salts (1.6-2.1 mmhos/cm). The sodium
adsorption ratio, however, is significantly lower than characteristic of sodic soils (3.8-4.9) (Appendix B). Results
can vary seasonally as rainfall and seasonal flooding can decrease sodium concentrations. Further, soils may
become more saline following restoration of seasonal wetlands. In particular, as water evaporates and leaves
behind salts, soils may become increasingly saline.
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Despite the lack of sodic soils, vegetation typical of alkaline wetlands already occurs on site, indicating the soils
are suitable to support alkali vegetation. Expected vegetation within alkali seasonal wetlands includes salt grass
(Distichlis spicata), alkali heath (Frankenia salina), alkali weed (Cressa truxillensis), pickleweed (Salicornia sp.),
rushes (Juncus sp.), sedge (Carex sp.), alkali mallow (Malvella leprosa), and saltbush (Atriplex sp.) (Stanford et
al. 2011). Several of these species were present within the northern parcels of the property between the dune
communities and adjacent to sloughs and ditches on the southern parcels.

The presence of alkali vegetation currently on site indicates that portions of the site have suitable soils and
hydrology to support seasonal alkali wetland features. Restoring and managing tidal flows to the site may further
assist in seasonal wetland development as extreme high tides may inundate seasonal wetlands and allow for a
more dynamic hydrologic system. This tidal to seasonal wetland transition zone is likely to shift landward as sea
level rises, known as estuarine transgression. Maintaining hydrological connection between seasonal wetlands and
tidal wetlands is an important aspect in making it possible for estuarine transgression to occur.

Stabilized Interior Dune

Historical interior dune features in this area were created as a result of windblown processes during the
Pleistocene (Stanford et. al. 2011). Two historical dune features are present in the northern portion of the property
and are characterized by sandy soils (Figure 3 and 4). Historically, the sand dune features on the project site were
probably sparsely vegetated but little historical reference data exists to characterize the vegetation (Stanford et. al.
2011). Based on sources available, stabilized interior due vegetation includes silver bush lupine (Lupinus
albifrons), California croton (Croton californicus), slender buckwheat (Erogonum gracil), and valley lessingia
(Lessingia gladulifera) (Stanford et. al. 2011). California croton has been observed on site (Abigail Fateman pers.
comm. December 2012). In addition, non-native invasive grass species have extensively colonized the dune.

The existing site topography, presence of sandy soil, and presence of target vegetation indicates a good
opportunity to restore or enhance the existing dune features. The existing native vegetation on both the dune and
seasonal wetland habitats in the northern parcels indicates that the entire northern parcel could require a less
intensive approach to restoration. A vegetation enhancement project could be implemented, to expand existing
native vegetation patches and reduce weed patches. Since existing desirable native vegetation is in a patchy
mosaic, site grading would be difficult without impacting desirable vegetation. Alternatively, extensive
manipulation of the site may be preferable if complete elimination of invasive species is required. We observed
extensive grading on an adjacent parcel with comparable sandy soils (to create ponding). Where the excavated
sand had been placed in large mounds, it appears to remain mostly unvegetated. While invasive grasses appear to
be absent after using this approach, desirable species would be impacted by site grading as well. Vegetation
surveys at appropriate times of year to characterize all vegetation present would help in deciding whether
extensive site manipulation is necessary or a less intensive approach is appropriate.

Oak Savanna

Oak savanna habitat features are characterized by widely spaced blue oak (Quercus douglasii) or valley oak
(Quercus lobata) trees (between 10-30% canopy cover), and an herbaceous understory (Sawyer et. al 2009).
While the elevations are suitable to support oak savanna, the poorly drained clay soils that dominate the site may
be unsuitable to support blue oaks. Blue oak woodlands are typically found on shallow, low fertility, and
moderately to excessively drained soils (Sawyer et. al 2009). However, there is potential to support valley oak
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woodland, as they can tolerate seasonally saturated soils and alluvial or residual soils (Sawyer et. al 2009).
Further, the presence of what appears to be a large heritage valley oak, perhaps remnant from when the south
western parcels were oak savanna indicates the potential to restore oak savanna.

Sea level rise poses a potential constraint to restoring oak savanna, assuming the restored oak savanna areas
would be hydrologically connected to estuarine habitats. Specifically, as estuarine habitats shift upslope as sea
level rises, the future range of potential suitable oak savanna habitats would be narrowed. Concentrating the oak
savanna restoration effort to the highest elevation areas and anticipating future transgression areas could alleviate
this constraint.

Freshwater Tidal Marsh

Historically freshwater tidal marsh occurred on site (Figure 3). Key components of freshwater tidal wetlands
include a complexity of channels and low to high marsh vegetation, and hydric soils. Elevations necessary to
support a variety of low to high marsh vegetation are approximately 2-6 feet NAVD (Table 1) and occur on site.
Soils are typically high in clay content, which is also found throughout the site (Figure 3). Expected vegetation
within these features is characterized below.

Table 1. Local Tidal Datum’s at Dutch Slough

Feet NGVD Feet NAVD
Mean Higher High Water (MHHW) 3.15 5.97
Mean High Water (MHW) 2.7 5.48
Mean Tide Level (MTL) 1.47 4.29
Mean Low Water (MLW) 0.23 3.1
Mean Lower Low Water (MLLW) -0.29 2.58

Based on local reference site at nearby Sand mound Slough (Vasey et. al 2012) a diversity of vegetation may have
potential to be supported on site. Low marsh to mid marsh areas have potential to support emergent vegetation
such as California bulrush (Scirpus californicus) and cattail (Typha spp.), tule (Scirpus acutus) (Vasey et al.
2012).

Mid to high marsh vegetation may include silverweed (Potentilla anserine), Western flat-topped goldenrod
(Euthamia occidentalis), seaside arrow grass (Triglochin maritima), willow herb (Epilobium cilatum), marsh
fleabane (Pluchea odorata), spikerush (Eleocharis macrostachya), water smartweed (Persicaria punctata),
California loosestrife (Lythrum californicum), bur marigold (Bidens laevis), panicle bulrush (Scirpus
microcarpus), slough sedge (Carex obnupta) and Baltic rush (Juncus balticus). In small patches, woody species
including dogwood (Cornus sericeus), arroyo willow (Salix lasiolepis), and cottonwood (Populus fremontii) have
potential to establish on site (Vasey et. al 2012). Future studies that characterize vegetation at Sand mound slough
in relation to tidal datums would be helpful to develop refine revegetation plans at the project site.

The Knightsen property has high potential to establish tidal freshwater wetlands on site without extensive site
grading. With a low gradient slopes and elevations that can support tidal marsh to upland habitats there is also
potential for tidal wetlands to transgress landward as sea level rises. Since many existing wetland to upland
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transition zones are disconnected because of roads, development or other infrastructure, locations than can
accommodate estuarine transgression are increasingly important to restore (The Goals Project 1999). Overall, this
site is extremely well-suited for restoring tidal marsh.

Water Quality Treatment

Previous studies (PWA 2002) identified the 645 acre Knightsen property as an excellent site to treat stormwater
using treatment wetlands and biofilter swales. Treatment wetlands detain water and are sized based on an
expected storm water volume whereas biofilter swales allow stormwater to slowly flow through vegetation while
infiltrating and are sized on a flow rate/velocity.

Because standing water has been observed on parcels immediately south of Delta Road (PWA 2002), this area
may be particularly well-suited to host treatment wetlands or biofilter swales. The areas to the north may have
limited potential as well assuming this does not conflict with dune restoration and seasonal wetland enhancement.

If the location of the water quality treatment site is within tidal elevation ranges (as is the case with the area
immediately south of Delta Road) biofilter swales and treatment wetland features will need to be hydrologically
disconnected from tidal wetlands in order for the these feature to function properly, filter pollutants and to prevent
the area from converting to tidal marsh. Treated storm water could be pumped out or discharged from the storm
water treatment features, but tidal exchange would need to be prevented.

The size of the wetland treatment facility will be determined based on the contributing watershed area. These may
range from the immediate adjacent subwatersheds that flow into the site or eventually, all stormwater from the
central and southwestern regions of Knightsen (PWA 2002). The ultimate site design can be flexible in this,
perhaps initially treating runoff from a smaller area, then expanding as various stormwater conveyance
improvements are made in the more developed parts of Knightsen. Potential locations and water quality treatment
volumes (in acre feet) from individual subwatershed or for regions were identified in the earlier PWA study
(Table 2). Watersheds 4 and 9 are immediately adjacent to the project site, which would require treatment of 12.3
and 8.5 acre-feet respectively. The site could also be used to treat 28 and 54 acre feet of storm water from central
and southwest Knightsen (Figure 6). Based on an approximate treatment depth of 1- to 2-ft, approximately 40-80
acres of the site could be used for the treatment wetland. This area would have a seasonally-varying habitat
function, ranging from season- freshwater marsh to shallow freshwater pond. It would likely include extensive
fresh and brackish marsh vegetation in the perennially wet areas, transitioning to alkali marsh vegetation in the
drying areas.
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Table 2. Potential Stormwater Treatment Requirements (From PWA 2002)

Watershed (WS) Watershed Area Water Quality Volume
(Acres) (Acre-ft)
WS 3 321 5.8
WS 4 (Adjacent to Project Site) 684 12.3
WS 5 1,537 27.7
WS 6 1,146 20.6
WS 7 189 3.4
WS 8 235 4.2
WS 9 (Adjacent to Project Site) 473 8.5
Region
Central Knightsen (WS 4,7,8,9) 1,581 28.4
Southwest Knightsen (WS 3,5,6) 3,004 54

Summary of Opportunities and Constraints

Overall, the existing site topography, soils, and existing vegetation indicate the site is well suited to accommodate
the full range of historical habitats from tidal marsh to upland habitats. The site topography has been not greatly
altered from natural elevations, sites soils have been only slightly modified and the potential hydrological
parameters are available. With a low gradient slopes and elevations suitable to support tidal marsh to upland
habitats, minimal site grading would be required. The site is suitable not only for the target habitats in the short
term, but also over the long term. With a low gradient slopes and no barriers to estuarine transgression, there is
potential for tidal wetlands to transgress landward as sea level rises. Since many existing tidal wetland to upland
transition zones within the San Francisco Bay and Delta are disconnected because of roads, development or other
infrastructure, locations than can accommodate estuarine transgression are increasingly important to restore (The
Goals Project 1999).

The existing native vegetation and varied micro topography on dune and seasonal wetland habitats in the northern
parcels indicate that the entire northern parcel would require a vegetation enhancement project, to expand existing
native vegetation patches and reduce weed patches. Since the northern parcels are largely a patchy mosaic of
desirable native vegetation, site grading would be difficult without impacting desirable vegetation. However, it
may also be preferable to regrade the site, eliminate the exotic species seed source, and replant with native
vegetation. Additional plant surveys at appropriate times of year and information about the site history will help
determine the preferred approach.

Potential constraints to neighbor properties may include a high ground water table and increased flood risk and
seepage with restoration. This constraint could be managed by (1) limiting the site location where fill tidal
circulation is allowed (2) allowing dampened or managed tidal circulation in certain areas (3) providing
engineered levees around the site (4) providing drainage ditches/maintaining pumping facilitation to manage
ground water elevation at property boundaries (5) an adaptive monitoring/management program to identify and
manage the site if problems are identified.
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Existing power lines and transmission lines on the project site also represent a restoration constraint. While
transmission line towers are anchored into 7-foot tall cement footings, power line towers are anchored in with
smaller concrete footings, at elevations closer to site grade. Coordination would be required with the utility
owners to insure that the functions of these facilities are not compromised. Powerlines and transmission lines may
interfere with bird navigation and could result in bird collisions with power or transmission lines (Bevanger
1998). Birds associated with water tend to be especially susceptible to being victims of collisions with a
transmission lines (Bevanger 1998). Locating water features that attract waterfowl adjacent to existing powerlines
may increase the likelihood of this occurring.

An additional constraint to the restoration of target habitats may be invasive species. The invasive weed perennial
pepperweed (Lepidium latifolium) was observed on site, and additional field studies may reveal additional
invasive species. The history of actions taken on a site (site history) can define the species composition found on
site and whether or not it is dominated by natives or non-native species. Site history refers to species colonization
(what species are first to colonize), dispersal (some species are dispersal limited), and disturbance. Site history
plays a significant role in shaping the restoration trajectory, and whether or not restoration is successful (Suding
and Hobbs 2009). In restoration, we can help limit the constraint posed by invasive species through active
revegetation, attempting to establish the desirable species first and introduce source material for desirable
dispersal limited species. Maintenance is often required until a native cover is fully established.

Use of a portion of the site as a treatment wetland and/or biofilter swales would affect the type of habitat that can
be created in these areas. For example, tidal action will not be able to be restored in treatment wetland areas.
However, the benefit of reducing pollution entering the delta likely outweighs the impact of reducing the acreage
of freshwater tidal wetland. Further, biofilter swales can be considered desirable seasonal wetland habitat, as they
provide habitat for many birds and wildlife.

If one of the goals of the project is to restore habitat for the giant garter snake (Thamnophis gigas), there may be
constraint to restoring full tidal action. In order to accommodate GGS the restored wetlands would have to be
designed (e.g., through grading) to facilitate extended hydroperiods in shallow basins that experience only small,
gradual (i.e., slower than tidal flooding/draining) changes in inundation. Design features may include notched or
lowered levees that prevent full draining during low tides, intertidal dendritic channels with variable bottom
elevations, and other features that retain water such as potholes, ponds/pannes, and shallow isolated backwaters
(Eric Hansen pers. comm. August 2012).

Depending on project goals and evaluation of site opportunities and constraints, there are several potential
configurations of the target habitat on the project site. One potential configuration could be to limit tidal wetlands
to the southern parcels and maximize the seasonal alkali wetland acreage (Figure 7, Table 3). Tidal marsh and oak
woodland acreages would be reduced if a portion of the site is designated for biofiltration in locations depicted in
Figure 6.
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Table 3. Potential Acreage per Habitat Type

Habitat Type Potential Acres
Freshwater Tidal Marsh 320
(Alkali) Season Wetland Complex 140
Stabilized Interior Dune 22
Oak Savanna 157
Total 639

Notes: As described previously, using a portion of the site for storm water treatment (Figure 6, Table 2) would
replace a maximum of 40-80 acres of the above freshwater tidal marsh and the oak savanna with a somewhat
wetter and fresher seasonal marsh/pond complex.

In summary, the site appears to provide an excellent opportunity for the restoration of the four target habitat types

with moderate constraints requiring design and management to control.

Next Steps

This memo provides a preliminary assessment of the restoration potential of the site. If the site is acquired for
restoration we suggest the following next steps to refine descriptions of the site conditions and develop a
conceptual restoration plan for the site. These include:

1.

Collect existing and historical data to characterize existing site physical biological and land use
conditions including (but not limited to):

Conducting complete vegetation surveys at appropriate times of year, in order to identify species during
all possible flowering times, within the existing ditches, sloughs and the northern parcels to characterize
existing vegetation.

Conduct additional soil testing in summer months to test sites soils for sodic (alkali) properties including:
pH, electrical conductivity, sodium absorption ratio, and exchangeable sodium percentage.

Refine site specific, quantitative restoration goals/objectives for each habitat type.
Based on data collected in above, refine the opportunities and constraints for restoration
Identify site options and alternatives for restoration

Develop a permitting and stakeholder involvement process

Select a preferred alternative

Conduct additional studies at reference sites assist in development of conceptual plan including (but not
limited to):

Conduct reference site vegetation and elevation surveys at Sand mound slough in order to develop
elevation-vegetation relationships necessary to refine a revegetation list.
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11.

12.
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Identify and characterize vegetation at a suitable dune reference plant community in order to assist in
development of revegetation list.

Develop Conceptual Plan & Cost estimate
Develop detailed plans and specs

Develop a construction level funding program
Construct the project

Implement a post project monitoring and adaptive management program

10
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Figure 5
Topo-Knightson

Knightsen Feasiblity Assessment .120943
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Potential Biofilter Swale 0 1,000

I Potential Drainage or Biofilter Swale

Nunn Feet

Knightsen Feasiblity Assessment .120943
Figure 6
Potential Storm Water Biofiltration Swales

SOURCE:

Aerial from NAIP 2009
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Potential Habitat Configuration- Post Restoration
[5 Alkali Seasonal Wetland Complex T
Freshwater Tidal Wetland
Oak Savanna o 1,000

I stabilized Interior Dune
a Nunn Feet

Knightsen Feasiblity Assessment .120943
Figure 7
Potential Habitat Configuration- Post Restoration

SOURCE:

Aerial from NAIP 2009
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Appendix A:

Power line Easements
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Parcel (Fee, Property in Question)

Item No. 13 - Easement for Polelines and wires
09/03/1931, Book 293 Page 24, of Official Records

Item No. 14 - Easement for ditches
12/14/1945, Book 828, Page 55, of Official Records

Item No. 16 - Easement for Transmission lines

11/06/1950, Instrument No. 57182, Book 1663, Page 564, of Official Records

Affects as described therein

Item No. 17 - Easement for Transmission lines
11/15/1950, Book 1668, Page 494, of Official Records
Affects as described therein

Said Easement is not specifically delineated and is un-locatable

Said Easement is not specifically delineated and is un-locatable

Item No. 19 - Easement for Power lines

12/09/1952, Book 2041, Page 111, of Official Records
Affects as described therein

Item No. 20 - Easement for Irrigation ditches
04/26/1960, Book 3606, Page 88, of Official Records
Affects as described therein

Item No. 22 - Easement for Pole lines
11/27/1964, Book 4751, Page 636, of Official Records
Affects as described therein

Item No. 23 - Easement for Poles, anchor, wires
03/22/1983, Book 11173, Page 808, of Official Records
Said Easement is not specifically delineated and is un-locatable

Item No. 25 - Easement for temporary working areas
02/06/1995, Instrument No. 95-27362, of Official Records
Affects as described therein

Old Republic Title Company
555 12 th Street, Suite 2000

Oakland, CA 94607

(510) 272-1121 FAX(510) 208-5045

Title Order No. 1117012113, Preliminary Report Dated as of July 25, 2012

Drawing Date: 12/06/2012

Reference :

Data :

"Notice: This is neither a plat nor a survey. It is furnished merely
as a convenience to aid you in locating the land indicated hereon
with reference to streets and other land. No liability is assumed
by reason of any reliance hereon."

Property: 8831 Byron Highway, Byron, CA 94513

Assessor’s Parcel Nos. : 020-171-001 and 004

NOTE: Easements depicted hereon are provided as a courtesy only and no
representation is made as to the accuracy or completeness thereof. The Company
assumes no liability for any loss occurring by reason of reliance thereon. It is
recommended that a survey be obtained from a licensed profesional to determine
actual locations.

Plat Showing the Portion of Real Property, in the County of Contra Costa, State of California.

Sheet

of

Archive #
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