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Alice E. Karl, Ph.D.
P.O. Box 74006
Davis, CA 95617

5 June 2013

Ms. Ann Crisp

California Energy Commission
1516 9" St.

Sacramento, CA 95814-5512

Re: Palen Solar Electric Generating System (PSEGS), Summary of Survey for Jurisdictional
State Waters

Dear Ms. Crisp,

This letter transmits a summary of the methods and results of the supplemental survey for State
Waters for the PSEGS Modified Linear Facilities. A jurisdictional delineation was prepared for
the entire project site in 2009 (AECOM 2009). The current survey only addresses the new and
altered linear features, specifically the gen-tie extension and the additional natural gas pipeline,
to supplement the existing delineation.

Methods for Delineating State Waters on the PSEGS Modified Linear Facilities

Prior to delineating the potential jurisdictional State Waters on the new and altered linear
features, the 2009 State Waters Jurisdictional Delineation for PSPP (AECOM 2009) and newer
guidance from the CEC (Vyverberg 2010) were reviewed to ensure that the 2013 PSEGS
surveys incorporated the more recent recognition of hydrological conditions that are specific to
the arid southwest and was also consistent with the previous, approved delineation for PSPP.
The surveyor for the 2013 PSEGS State Waters assessment, Dr. Alice Karl, also brought to the
assessment over three decades of experience examining and analyzing factors associated with
geomorphology and hydrology in the southwestern deserts as they relate to wildlife. Given that
wildlife values associated with streams are the basis of the 1602 permit, this experience is
assumed to be beneficial for assessing State Waters. Table 1 provides a matrix that defines the
channel types present on the PSEGS new and altered linear features, in the context of the
earlier delineation and the more current CEC guidance. Those hydrological features, as they
occur on the PSEGS Modified Linear Facilities, are more thoroughly described below:

Primary Channel — Distinct, arboreal channel in which one of the dominant species is a
riparian tree species (typically ironwood [Olneya tesota] on the PSEGS Modified Linear
Facilities, but occasionally palo verde [Parkinsonia florida]); other dominant species are
primarily upland species (creosote bush [Larrea tridentata], white bursage [Ambrosia
dumosa)) (Photograph 2). Other wash-dependent species (e.g., cheesebush [Ambrosia
salsola], desert lavender [Hyptis emoryi], chuckwalla bush [Bebbia juncea], belloperone
[Justicia californica], catclaw acacia [Senegalia greggii]) may be present but are generally
only sparsely present except in deep, well-developed washes (Photograph 1). Primary
channels are usually, but not necessarily, broad and/or incised.



Table 1. A comparison of the PSEGS 2013 channel designation with those of
Vyverberg (2010) and the PSPP jurisdictional delineation (AECOM 2009).

Jurisdictional

PSEGS 2013

Analogous Vyverberg

PSPP 2009 Designation

State Waters Designation Designation
Category
Primary channel Single-thread channel Primary
Desert Dry wash
Wash _ Vegetated
Woodland Secondary channel Single-thread or ephemeral wash Secondary
discontinuous channel (i.e., with wash- wash
Riparian interfluves are a | Riparian interfluves are | dependent Riparian
feature of larger and part of a larger, vegetation) interfluve
deeper channels that do | compound channel,
not occur in this part of not occurring in this
PSEGS; there, they are | portion of PSEGS
considered an integral
part individual channel
morphology rather than a
discrete channel feature
Sheet flood - a discrete Sheet flood As a unit, sheet flood was not
hydrological feature included as a State Water;
replete with highly individual channels in the sheet
braided primary and flood areas were assessed for
secondary channels, inclusion as a State Water
discontinuous channels,
and rilled to
hydrologically altered
surfaces between those
channels
Uy - Single-thread or Discontinuous channel | Unvegetated ephemeral wash
Unvegetated discontinuous channel (no or only occasional wash-

Ephemeral Dry
Wash

with upland vegetation,
but no or only rare wash-
dependent vegetation

dependent vegetation)

U, -Single-thread or
discontinuous channel,
with a low density of
upland vegetation and no
or very rare wash-
dependent vegetation

Discontinuous channel

Not included as a State Water

Swale

Discontinuous channel

Not included as a State Water

Secondary Channel —At PSEGS, these channels are typically, narrow, shallow, single-
thread and often discontinuous channels with scattered to occasional riparian trees; there




are few individuals of other wash-dependent species. Upland species dominate the shrub
layer. (See Photographs 3 and 4).

Sheet or Sheet Flood — These are hydrologically dynamic zones where water has
obviously flowed overland, both in and out of channels, during intensive storm events.
These zones comprise a highly braided system of single-thread and discontinuous
channels - including both Desert Dry Wash Woodland (DDWW) (Photographs 5 and 6)
and “unvegetated” ephemeral washes (see below) - and interfluvial spaces where gravels
have been rilled by the action of flowing water (Photograph 7). Sheet zones are
considered a unit, rather than a series of discrete individual channels, because internal
channel morphologies are subject to rapid change and because the entire zone is
important for seed and sediment transport.

Desert Dry Wash Woodland — DDWW includes both individual arboreal washes (sensu
Holland [1986]; e.g., Photograph 1) and actual woodland. The latter is a subset of sheet
flood described above, in which riparian trees (typically ironwood at PSEGS) are scattered
throughout the sheet zone (Photographs 5 and 6). While common along the edges of
primary and secondary washes, the trees are not always confined to distinct channels in
sheet flood zones. Cheesebush is the most common riparian shrub species in the sheet
flood DDWW at the PSEGS Modified Linear Facilities.

“Unvegetated” Ephemeral Wash (Uy) — These are primarily discontinuous channels, but
may be single thread for part of their reaches. These washes are not actually unvegetated
and, in fact, upland vegetation reaches a higher density there than outside of the
channels, as a result of the higher water availability (Photograph 8). This higher density of
shrub-layer species provides greater cover and sequestering/nesting opportunities for
wildlife, as well as increased foraging opportunities due to the trapping of sediment and
seeds, resulting in a higher density and diversity of understory plants. Wash-dependent
vegetation, typically small ironwood trees or shrubs, may be occasionally present. These
channels may or may not have distinct beds and banks.

“Unvegetated” Ephemeral Wash, Low Shrub Density (U_) — These are the same as
Uy, except that shrub-layer density is low; individuals of riparian species are rare
(Photograph 9).

Swale — Swales are typically discontinuous, very shallow depressions less than
approximately 5 cm deep that are either completely isolated or ultimately connect to a
channel. On the PSEGS Modified Linear Facilities, they often arise on desert pavement
patches. Vegetation is variable, ranging from herbaceous species only, to scattered,
primarily upland, shrubs (Photograph 8).

To quantify Waters of the State on the Modified Linear Facilities, both edges of each linear right-
of-way (ROW; Figure 1) were walked for their entire lengths, to precisely map and describe all
channels. Waypoints were taken for each channel that crossed the ROW boundaries, typically



at both sides of the channel where it crossed the ROW boundary. Waypoints were taken at the
outer, upper edge of each channel to be both conservation-oriented and account for the three-
meter accuracy of the Global Positioning System (GPS) unit (Garmin 76CSx). For very narrow
channels (less than approximately a meter wide, one waypoint was sometimes taken for the
channel, rather than two. The following variables were measured and described for each
channel crossed:

e Channel type (see Table 1)
e Channel width, depth and substrate

e Shrub, perennial grass, and tree species present, and relative abundance of each (i.e.,
dominant, common or occasional)

e Presence of wash-dependent vegetation
e Height of tree species, where present

All channels were mapped to show channel direction and continuity, where present, from ROW
edge to edge.

To calculate acreages of State Waters, the Universal Transverse Mercator (UTM) locations for
each waypoint and channel type were mapped using Global Information System (GIS). The
channels were then fully delineated internally in the narrow ROWSs using the field maps and data
and aerial photography. In all cases, the edges of channels or sheet areas were mapped
conservatively (i.e., conservation-oriented). For instance, where a sheet area that crossed the
ROW was composed primarily of unvegetated washes, it was mapped as DDWW if the area
was clearly part of a larger DDWW system upslope or down. The percent cover of riparian
vegetation in DDWW was conservatively assumed to be comparable to the higher quality wash
in the southwestern portion of the solar facility, mapped in 2009 for the PSPP jurisdictional
delineation (AECOM 2009).

Summary of State Waters on the PSEGS Modified Linear Facilities

A total of 13.88 acres of State Waters was delineated on the PSEGS Modified Linear Facilities
(Table 2). DDWW and Unvegetated Ephemeral Washes totaled 7.44 and 6.44 acres,
respectively, which is 4.44 and 6.44 acres, respectively, more than the original estimate
provided in the response to Data Request 5 (Centerline 2013). These increases were due to
the more recent recognition of hydrological conditions and stream processes that are specific to
the arid southwest and important for wildlife values.



Table 2. Acreage of State Waters on PSEGS Modified Linear Facilities, and
Changes from Acreage Reported in DR-5.

Linear Facility State Waters Type Acres Acreage Additional
Estimate Acreage for
d for DR- | Compensatio
5! n
Desert Dry Wash Woodland 6.19 2.2 3.99
Unvegetated Ephemeral Wash 5.97 0 5.97
Non-Waters (Sonoran Creosote Bush
Scrub) 4.82
Gen-Tie Total Mapped Vegetation Acres 16.98
Gen-tie corridor within 1-10 ROW 0.66
Gen-tie corridor within Red Bluff
Substation 1.34
Total Acres in gen-tie corridor 18.98° 18.92
Desert Dry Wash Woodland 1.25 0.8 0.45
Unvegetated Ephemeral Wash 0.47 0 0.47
Non-Waters (Sonoran Creosote Bush
Gas Pipeline | Scrub) 1.5 2.42
Total Mapped Vegetation Acres 3.22
Gas line corridor within I-10 ROW 0.34
Total Acres in gas line carridor 3.56 3.6
Total in Desert Dry Wash Woodland | 7.44 3.0 4.44
corridor,
outside I-10 Unvegetated Ephemeral Wash 6.44 0 6.44
ROW or Red
Bluff Total State Waters 13.88 3.0 10.88
Substation

1. In DR-5, acreage for the gen-tie was not calculated to be more than the permitted gen-tie. That acreage is
included here.
2. Includes 0.06 acres mapped inside the permitted gen-tie corridor (See Figure 2.1-1).

Maps of the State Waters are provided in Figure 1. Attachment 1 provides the original data
sheets for the State Waters assessment.
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Please feel free to contact me if you have further questions regarding these data. | can be
reached at (530) 304-4121 or heliophile@mindspring.com

Respectfully,
/w& gﬁ

Alice E. Karl, Ph.D.

Attachments:
Figure 1. Location of the PSEGS Modified Linear Facilities Surveyed in 2013.
Figure 2. Maps of Jurisdictional State Waters on the PSEGS Modified Linear Facilities
Photographs. Representative Channel Types
Attachment 1. Field Data Sheets: 2013 State Waters Assessment on the PSEGS Modified Linear
Facilities



Figures

Figure 1. PSEGS and the Modified Linear Facilities Surveyed in 2013

Figure 2. Maps of Jurisdictional State Waters on the PSEGS Modified Linear Facilities
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Photographs

Representative Photographs of the Channel Types at PSEGS



Primary Channels:

Photograph 1. A primary channel and DDWW. This channel is several meters deep, is a
main tributary, and has multiple wash-dependent tree and shrub species.

Photograph 2. Another example of a primary wah and DDWW at PSEGS. This channel has
a distinct bed and bank, even though shallow, two wash-dependent species and is dominated
by a riparian tree species (Olneya tesota).



Secondary Channels:

Photograph 3. Small, shallowly incised wash dominated by upland vegetation, but ironwood
trees, albeit stunted, are common. This wash was categorized as DDWW because of the
number of trees, although it is of marginal quality.

Photograph 4. Very shallow wash dominated by upland shrubs. This wash is not DDWW at
this point.. Upslope, this wash diminished completely (discontinous channel). Downslope it
ultimately became more defined and ironwood became common (DDWW downslope).



Sheet Flood:

Photograph 5. DDWW sheet flood. This is a matrix of braided discontinuous and single-thread
channels, some of which are secondary and primary channels. Note the scattered ironwood
trees and the gravel rills that indicate water flow.

Photg raph 6. DDWW sheet f n the gas pipelin O,n of I-1. Note the many dead
and dying ironwood trees resulting from the severing of this sheet flow by the freeway.



Photograph 7. Sheet floodwith only upland species. This sheet has unvegetated ephemeral
washes, discontinuous channels and gravel rills indicating water flow throughout the sheet
matrix.



Unvegetated Ephemeral Wash:

Photograph 8. A Uy channel, with high density of shrubs, all upland species. This channel
began as a swale upslope on the desert pavement. Note the secondary wash in the right side of
the photograph.

Photograph 9. A U, channel, with low density of shrubs, all upland species. This is a
discontinuous channel.



Attachment 1

Field Data Sheets: 2013 State Waters Assessment on the PSEGS Modified Linear Facilities
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